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PRODUCTION OF TUMOR NECROSIS FACTOR (TNF) 

(57) Abstract 

The invention relates to compounds of formula (I) and 
pharmaceutical! y acceptable salts thereof, wherein R, Ri, and R2, are 
as defined herein. The invention further relates to pharmaceutical 
compositions containing, and methods of using, the compounds 
of formula (I), or acceptable salts thereof, for the inhibition of 
phosphodiesterase (PDE) type IV or the production of tumor 
necrosis factor (TNF) in a mammal. The invention also relates 
to intermediates that are useful in the preparation of the compounds 
of formula (I). 
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WO 98/09961 PCT/IB97/01023 

INDAZOLE DERIVATIVES AND THEIR USE AS INHIBITORS OF PHOSPHODIESTERASE (PDE) 
5 TYPE IV AND THE PRODUCTION OF TUMOR NECROSIS FACTOR (TNF) 

This invention relates to novel indazole analogs. The compounds are selective 
inhibitors of phosphodiesterase (PDE) type IV and the production of tumor necrosis 
factor (TNF), and as such are useful in the treatment of asthma, arthritis, bronchitis, 
chronic obstructive airway disease, psoriasis, allergic rhinitis, dermatitis, and other 

1 0 inflammatory diseases, central nervous system disorders such as depression and multi- 
infarct dementia, AIDS, septic shock and other diseases involving the production of 
TNF. This invention also relates to a method of using such compounds in the 
treatment of the foregoing diseases in mammals, especially humans, and to 
pharmaceutical compositions containing such compounds. 

15 The following co-pending United States provisional patent applications also 

disclose and claim indazole derivatives that are selective inhibitors of PDE type IV and 
the production of TNF: United States provisional application number 60/021,072, filed 
June 27, 1996; United States provisional application number 60/020,385, filed June 25, 
1996; and United States provisional application number 60/016,861, filed May 3, 1996. 

20 The foregoing co-pending United States provisional patent applications are incorporated 
herein by reference in their entirety. 

Since the recognition that cyclic adenosine phosphate (AMP) is an intracellular 
second messenger (E.W. Sutherland, and T. W. Rail, Pharmacol. Rev.. 12, 265, 
(1960)), inhibition of the phosphodiesterases has been a target for modulation and, 

25 accordingly, therapeutic intervention in a range of disease processes. More recently, 
distinct classes of PDE have been recognized (J. A. Beavo ei al., Trends in Pharm. Set. 
(TIPS) . 1 1 . 150, (1990)), and their selective inhibition has led to improved drug therapy 
(C. D. Nicholson, M. S. Hahid, TIPS. 12, 19, (1991)). More particularly, it has been 
recognized that inhibition of PDE type IV can lead to inhibition of inflammatory mediator 

30 release (M. W. Verghese fii sL J. Mol. Cell Cardiol.. 12 (Suppl. II), S 61, (1989)) and 
airway smooth muscle relaxation (TJ. Torphy in Directions for New Anti-Asthma 
Drugs," eds S.R. O'Donnell and C. G. A Persson, 1988, 37 Birkhauser-Veriag). Thus, 
compounds that inhibit PDE type IV, but which have poor activity against other PDE 
types, would inhibit the release of inflammatory mediators and relax airway smooth 

35 muscle without causing cardiovascular effects or antiplatelet effects. It has also been 
disclosed that PDE IV inhibitors are useful in the treatment of diabet s insipidus 
(Kidney Int. 37:362, 1990; Kidney Int 35:494) and central nervous system disorders 
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such „ dep-ston — — < PCT ' "° 

92/1959 4 (pushed ^^^^■ mmv in(ectious ano auto-invnune dseases 
TNF reeled * •'"""J" Lenere 285 , 199 . (1991)) . Furthermore. » 

ir ■ ssssss^ - - response Men : 

STjnS ~ <° E. Spooner « at. C«r*oa, — an. 
-„« present invention relate, to compound, of the fonnuia I 



10 




15 



rocydyl) 



and to pharmaceuticany acceptable salts thereof, *m*c 

R is H. C-C. alley.. ^(5 to 10 ^ b and c 

, fC - ancoxy^,^. alkyl. C,-C. alkenyl. or -CZ^UC.«C« ^ 

!1^hv o2 1 1 is C,-C. alkytene or CVC aBcenytene. and Z, . O. S. SO, 
20 are independently 0 or 1. . , ub stituted by 1 to 3 substituents 



25 



30 



-SOjNR«Ri* _ ^ _»^-ui said akyt. afcenyl and 

D u m r -c aScyl C-C, atonyU or phenyl, wnerem •» * j- 
R, to H. C,-C, • substituents independently 

. _ arB ootionatty substituted by i to a • uu » Utt ~ 

R .^OV^„(CH R „).C(0,N R „0,CH,,.(C.-C > . .r,.). 
* u,™ wc c ^(0)NR.(CHR„>.C(0)HR„(CH,),OR„. 
-0(-NR M )MH(CH,, (C.C «0. ^ ^y.p.g.WW 
^HO)NRJCHRJ„S(C t -C. alkYR. -Ct " W"- o .CHR-NRJ-(OXC,-C. ako*Y)* 

-Z..R,. or KCrW^« 0 »^ pt»0to2. mietto 
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or R, is 





(la) 



<Ib) 



10 





SCO) 



<Ic> 



(CH 2 ). 
(Id) 




^S<0)„ 
(CH 2 ). 

(le) 



15 




20 




(If) 



(I9) 



25 




or 




30 
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wherein in said formulas (la>-<li). the structures of formulas (10 and (Ig) are 
attached to formula I at carbons 5, 6, or 7 of said formulas (If) and (Ig), the dashed line 
in formulas (Ic) and (Id) indicates a single bond or double bond, except R, is absent in 
formulas (Ic) and (Id) where said dashed line indicates a double bond, n is 0 to 2. p is 

5 0 to 6, and m is 0 or 1; 

R, is -C(0)N(CHa)(OCH3) or -{CH^OH wherein n is 0 to 4; 

R 4 and R, are independently selected from the group consisting of H, ethyl, 

-COjH and -C(0)NHOH; 

R, is H, cyano, hydroxy, C,-C, alkyl. C,-C, alkoxy, -OC(0)(C,-C, alkyl) or - 

10 OC(O)(C,-C 10 aryl); 

R 7 is C,-C 10 aryl or 5 to 10 membered heterocydyl. wherein said R 7 groups are 

optionally substituted by 1 to 3 substituents independently selected from halo. 

trifluoromethyl, cyano. nitro. -CO^, C,-C 4 alkoxy, -OC(OXC,-C 4 alkyf). -HR u C(0)(C r 

C 4 alkyl). -C(0)NH,. -C(0)NHOH, -0(0)0(0,-0, alkyf). C,-C 4 alkyl. S(0) m R, 2 wherein 
15 n is 0 to 2. benzoyl. -NR^R*. -OR^, C t -C, alkanoyl. -Y,-<C i -C^ aryf), -C<O)O<C.-C, 0 

aryf), -NH(C,-C aryf). -C(0)NH(C.-C„ aryf). -CfOJNRttOf.CH^C.-C* aryl) wherein n 

is 1 to 3. and SOJNH(C t -C„ aryf); 

R, is H. C,-C, alkyl. or -<CH a ).(C # -C w aryf) wherein n is 0 to 4; 
R, is H. -OR„. <CH^ or -CHjOiOUA wherein m is 0 to2; 
20 R« i» C,-C 4 alkyl. -OR„, -CR„R„OR ia . -CR^RmNR^R,,. 

-CR„(OR tJ )CR^„OR„. 2,2-dimethyl-1 ,3-dioxolan-4-yl, -NR„C(0)NR 1J R 1S . 

-S(CR ia Rt a ).CH, wherein n is 0 to 5. ^«(CH^(pyridyf) wherein q is 0 or 1 . -P(OXC,- 

C 4 alkoxy),. -NR^R^ -HR^OR^. -NR^NR^R,,. -NR^CH^. -OCHjNR^O)^. 

-OCH^OJNR^.. -OCHR«OC(OKC,-C 4 alkyf). -00^,0(0X0,-0, alkoxy). 
25 -©(CHJJ*,,. or -NR ia (CH a ) - R t t wherein m is 0 to 2; 

R,, is H or A; 

each R« and Ro is independently H or C,-C 4 akyt 
R^ is methyl or phenyl; 
Ru is H ( methyl, ethyl, or -CH,CH,OH; 
30 R* is H, methyl, ethyl. -CH,0(0)NH,. or -CH,CH,OH; 

ach R,, is ^dependent* H, hydroxy, cyano. halo. 0,-C, alkyl, 0,-C, alkoxy. 
-NRtaR*. -C<0)OR w -0(0)R«. -CH^CR^R*. -C-CR^. -CH/IR^R* -CH,OR» 



n mm imp 
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-CfOJNR^R,,. -C(Y S )H, or -CH J NR„C(0)C(0)NR„R tai provided that when R, 7 is 
hydroxy then R„ is H or C,-C 4 alkyl; 

each R„ is independently H, fluoro. cyano, or C,-C 4 alkyl, wherein said methyl 
is optionally substituted by 1 to 3 fluoro substituents; 

or R 17 and R„ are taken together to form an oxo (=0) moiety; 

R„ is phenyl, naphthyl, pyrrolyl, furanyl, thienyl. oxazolyl, pyridinyl. pyrimfdinyl. 
pyridazinyl. quinolinyl, Isoquinolinyl, 5.6.7.8-tetrahydroquinolinyl, or 5,6.7,8- 
tetrahydroisoquinolinyl, wherein said R„ groups, except said phenyl, are optionally 
substituted by 1 to 3 R» substituents. and wherein said phenyl R 1t group is optionally 
substituted by 1 to 3 substituents independently selected from R^ and R^; 

R a is -0(0)^,, -0(0)0(0)^,, -0(0)00^(0^ or 



R„ is H, -OR,,, -NHRjj, -NHOH, -NHNH„ -{CH^fphenyf) or-CCH^Y^yridyO 
wherein n is 0 to 4; 

R» » H, C,-C, alkyl. -<CHj),Y,(phenyO or -(CH^YjCpyridyl) wherein n is 0 to 4; 

each R» is independently halo. C,-C, alkyl, C,-C, aHcoxy, C a -C, alkytenedioxy. 
trifluoromethyl, -NR^R^, nitro, -C^NRJNRqR,,. -C(0)NR 1J R w C<0)R u , -C(NOR tJ )R^ 
-C<NCN)NR tt R tt , •C(NCN)SR U . -(CKyjCN) wherein m is 0 to 3. hydroxy, -0(0)^ 
-C{0)HR ta OR n . -C(0)NR ia NR ia R tt , -OCCONR^ -NR^CCOJR^, -CCO^OJNR^ 
-COjRu. -SOjR^, -SOjNRqRo, -C(0)NR u R tt . -NR^SOjR^. or -NR^OJNR^- 

each R* is independently imidazotyl. pyrazolyi, triazolyt. tetrazolyl oxazolyl, 
tsoxazolyt, oxadiazolyl, thiadtazofyt, thiazolyt, oxazoBcfinyl, thtazofidinyt. or Mdazofccfinyl. 
wherein each of the foregoing R» substituents is optionally substituted by 1 to 3 
substituents; 

Ra is -NR^jR^ -NH(C,-C W aryl), C,-C, alkoxy. or C,-C K aryloxy; 

R„ is H, C,-C, alkyl or -<CH a ) 1B Y 4 (phenyO wherein m is 0 to 4 and the phenyl 
moiety of said -(CH 3 ) M Y 4 (phenyf) R, group is optionally substituted by halo, -OR^ C,- 
C, alkanoytoxy. C # -C 10 arytoxy, •HR v JFl a , -NH(C,-C W aryl). or -NHC(OKC,-C 4 aBcyl); 
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each R a7 is independently halo. -<CH 2 ) p NR 12 C(0)CH 5 wherein p is 1 to 5. nitro, 
cyano. -NR, a R 1s , -CO,R 12 . -OR,,. -C(Y,)NR 12 R 13 . -NR 13 C(NCN)S(C 1 <: J alkyl), 
-NR, 2 C(NCN)NR 12 R 1S . -NR^ONR^R,,. -NR 12 C(0)C(0)NR, 2 R t9 . -C(=NR t2 )NR t2 R 13 , 
-S(0) m CH 3 wherein m is 0 to 2. -C(=NR 12 )S(C,-C 3 alkyl). -NR 12 S0 2 (C,-C, alkyl). 
-OC(0)R 12 . -OC(0)NR 12 R„. -NR«S0 2 CF s . -NR„C(0)C(0)OR, 2 , -NR 12 C(0)R 12 . 
-NR 12 C(0)OR 12 . imkJazolyl. thiazolyl. oxazolyl. pyrazolyt. triazolyt. or tetrazolyl; 

r, i$ H. fluoro. cyano. or C,-C 2 alkyl. wherein said alkyl is optionally substituted 
by 1 to 3 substituents independently selected from halo. -C(0)HRJ^ 3 . and -C(0)OR 12 ; 

is phenyl optionally substituted by 1 or 2 substituents independently selected 
from -NR 12 Rta. nitro. halo. -OR^, -NHR^ -NR*^, -0(0)0^ 

each Rjo and R,, is independently C,-C, alkyl or C 2 -C, alkenyl; 

b pyridin-4-yl optionally substituted by 1 or 2 substituents independently 

selected from halo and C,-C« alkyl; 

each A is independently C,-C, alkyl, pyridyt. morpholinyl, piperidinyl 
15 thienyt. pyrimidyt. thiazolyl. triazolyt. quinofinyl. phenyl, or naphthyt, wherein the 
foregoing A groups are optionally substituted with 1 to 3 R,, substituents. or A is 
-{CHaXSfC.-C* alkyO wherein q is 1 or 2; 

W is O. NOH. NNHj, NOC(0)CH* or NNHC(0)CH,; 
Y, is O or S; 
20 Y a is O, NOH or H,; 

Y a is a bond or -CH=CH-; 
Y 4 is • bond. O. S. or -NH-; 

Y.isO. NR^ NORfj, NCN, C(CN),. CR^jNO* CR^OOR^, CR«C<0)NR t2 R n ,. 
C(CN)N0 2 . 0(0^(0)0^ or C(CN)C(0)NR 12 R 1S : and. 
25 2^ is -NR^-. ^CHJu-. -CHAONH-. -NHCH,C<0)-. -C^CCYOCH,-. -CH=CH-. 

-C -C-. -CH(Y,H)-. -C(YO-. -CHjCOrj-. -C^OCH,-, -CCtJCQf*. -CH.NR,,-. -CH.-Y,-. 
-CCf^H^CHR^r. -WWY^CHRJl-. -NH»V. -Y t -CH,-. -SOCH,-. -CH,SO». 
-SOjCH,-. -CHjSO,-. -OCCV t K -N=N-. -NHSO,-, -SOjNH-, -C(YOC(Y,)NH-. -NHC<0)0-, 
-OC(0)NH- or -NHC<0)NH-. wherein in said Z, moieties nis0to4andmis1to3. 

30 
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The present invention also r lates to compounds of the formula 



5 




xxxx 



and to pharmaceutically acceptable salts thereof, wherein R and R, are as 
10 defined above and X is -C(0)CJ. The compounds covered by the above formula are 
intermediates that are useful in the preparation of the compounds of formula I. 

Specific compounds of formula I include those wherein R, is -Z,-R 7 wherein Z, 
is -C0r\)NH-, -C<0)CrV, -NHCff,)-, -Y,-C»V. -OC<Oh -CH=CH-, or-CO^CY,)-. and 
R 7 is an optionally substituted aryi or heteroaryl group selected from phenyl, pyridyl, 
15 pyrazinyt. thienyt, pyrimidinyi, 2,4Kfioxopyrimidin-5-yl, isoxazoJyl. tsothiazotyl, 
pyridazinyl, and 1 ,2,4-triazinyl. More specificafly, R 7 is substituted phenyl, 2,6-dihalo- 
substituted phenyl, or 3,5-dihak>-pyrid-4-yl. 

Other specific compounds of formula I include those wherein R, b -Z,-R 7 
wherein Z, is -C<0)NH(CH a ) > - or -NHC^OXCHJ.-. wherein n is 0 or 1 , and R, is phenyl 
20 or pyridyl optionaBy substituted by 1 to 3 substituerrts independently selected from halo, 
rutro. trifluoromethyl, -C0 2 CH„ methyl, methoxy. and -C^OJNHj. 

Other specific compounds of formula I include those wherein R, is -2,-R, 
wherein Z, is -C{0)NH- and R, is phenyl or pyridyl optionally substituted by 1 to 3 
substituerrts independently selected from halo, C,-C 4 afcyt, C,-C« alkoxy. cyano. carboxy 
25 and 00(0X0,-0, afcyf). 

Other specific compounds of formula I include those wherein R, is R^ wherein 
R» is optionally substituted pyrimidinyi or optionaty substituted pyridazinyL 

Other specific compounds of formula I include those wherein R, is a substituent 
of formula (In) wherein R» is -C<0)R„, 0(0)0(0^, or 

30 
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20 



A 



.R 



21 




wherein is -OR». -NHRj,, or -NHOH, and is H, C,-C, akyl, benzyl or 
pyridylmethyl. 

Other specific compounds of formula I indude those wherein R, is phenyl 
10 substituted by R* wherein said R* is oxadiazolyl. thiadiazolyl or tetrazolyl wherein said 
groups are optionally substituted by C t -C, alkyl. or wherein R, is phenyl substituted 

by cyanomethyl. hydroxy or formyl. 

Other specific compounds of formula I include those wherein R, is -Z,-R 7 
wherein Z, is -COfJNH-, and R 7 is phenyl, pyrazinyl, pyrimkJinyl. isoxazolyl. or pyridyl. 
15 wherein each of said R 7 groups is optionally substituted by 1 to 3 substituents 
independently selected from halo, rnethoxycarbonyl. trifiuoromethyl. benzoyl, acetyl, 
dimethylamino, hydroxy, nltro. methyl, cyano. methyteulphonyl. and methyRhio. 

Other specific compounds of formula I indude those wherein R, is 
^(=NOC(0)R M )R a . wherein R, is amino and R, is H, C,-C, akyl or -(CHaUphenyl) 
wherein m is 1 to 4 and said phenyl moiety is optionally substituted by halo, hydroxy. 

acetoxy, amino or acetamido. 

Other specific compounds of formula I indude those wherein R, is 
^CRtjR^R^CCO))^ wherein m is 2. q is 2. each R, 7 « Independently H. cyanc 
or methyl, each R» Is Independently H or methyl, R, is H or methyl, and R* •* amino, 
25 hydroxy, methoxy or hydroxyamino. 

Other specific compounds of formula I indude those wherein R, fc 
-KCRnR^ffyW))^ wherein m a 2, q • 1, each R„ * Wependently H 
-CCO^H* -C«CH, cyano, formyl, hydroxymethyl, or trifluoiornetnyt, each R» s 
Mependentfy H or cyano, and R* is C,-C 4 alkyt 
30 Otherspedfic compounds of formula I indude those wherein R, is a substituer, 

of formula (Ic). Od) or (le). wherein, in formulas (Ic) and (Id). R, is H. riydroxy. C,-C 
aBcyt or C,-C 4 alkoxy. 
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Other specific compounds of formula I include those wherein R 2 is 
-C(0)NR t (CHR 12 ) m C(0)NR 12 (CH 2 ) p OR 12 or -C(0)NR l2 (CHR 12 ) m S(C^ 4 alkyl). wherein 

R#, R 12 . ™ and P are as defined above. 

Specific compounds of formula I include those selected from the group 
5 consisting of: 

1 -Cydopentyt-3-ethyM H-indazole-6-cafboxylic acid (3,5-dichloro-pyridin-4-yt)-amide; 
1 -Cydopentyl-3-ethyM H-indazole-6-carboxyttc add (2 f 6-dichloro-phenyl>-amide; 
1 -Cydobutyf-3-ethyM H-mdazole-6-carboxylic acid (S.S^k^toro^yrkiirHt-ylJ-amide; 
3-EthyH-isopropyM H-indazole-6-carboxyfic acid (3,5^»chloro-pyridsn-4-yl)-amide; 
10 1 -Cydopropyimethyt-3-ethyt-1 Hnndazole-6-carboxyOc acid (3,5-dichloro-pyridirv4-yl)- 
amide; 

1 -Cydohexyt-3-ethyH H-indazole-6-carboxylic acid (3,5-dichloro-pyridirH*-yl)- 
amide; 

3-EthyM -<4-fiuoro-phenyI)-1 H-indazole-6-carboxyfic acid (3,5-dichloro-pyridin- 
15 4-yQ-amide; 

1 -Cydopentyt-3-ethyM H-indazole-6-carboxylic acid hydroxy carbamoylmethy^amide; 
1 -Cydopent^3-ethyH H-indazole-6-cartx>xylic acid (2-methyteulfanyt^thyl)-amide; 
1-Cyck>penty1-3-ethyM H-indazole-6-carboxytic acid hydroxycarbamoyimethyt-methyf 
amide; 

20 S-1 -Cydopentyt-3-ethyH HHndazote-6-carboxyfic acid (1-benzyk>xycarfoamoy^ethyt>* 
amide; 

R-1 -Cyck>pentyt-3-ethyH H-lndazoJe-6--carboxySc add (1-hydroxycarbamoy^ethyO- 
amide; 1 <^dopentyt^thyW4hiophen-2-y1-1 H4ndazo»e; 1-Cydopentyt^ethy*-6- 
phenyMH-indazole; and the pharmaceuticaRy acceptable salts of the foregoing 
25 compounds. 

The present invention further relates to a pharmaceutical composition for the 
inhibition of phosphodiesterase (PDE) type IV or the production of tumor n 
(TNF) comprising a pharmaceuticaRy effective amount of a compound according to 
formula I, as defined above, or a pharmaceutical acceptable salt thereof, and a 
30 pharmaceuticaRy acceptable carrier 

The present invention further relates to a method for the inhfeffion of 
phosphodiesterase (PDE) type IV or the production of tumor necrosis factor (TNF) by 
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administering to a patient an effective amount of a compound according to formula I, 
as defined above, or a pharmaceutical^ acceptable salt thereof. 

The present invention further relates to a pharmaceutical composite for the 
prevention or treatment of asthma, joint inflammation, rheumatoid arthritis, gouty 
5 arthritis rheumatoid spondylitis, osteoarthritis, and other arthritic conditions; seps,s. 
septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, acute 
respiratory distress syndrome, cerebal malaria, chronic pulmonary inflammatory 
disease silicosis, pulmonary sarcoidosis, bone resorption diseases. reperfusK>n «jury. 
graft vs." host reaction, allograft rejections, fever and myalgias due to infection, such as 
10 influenza, cachexia secondary to infection or malignancy, cachexia secondary to human 
acquired immune deficiency syndrome (AIDS), AIDS. HIV. ARC (AIDS related complex), 
keloid formation, scar tissue formation. Crohn's disease, ulcerative colitis, pyres*, 
multiple sclerosis, type 1 diabetes meatus, diabetes Insipidus, autoimmune diabetes, 
systemic lupus erythematosus, bronchitis, chronic obstructive ainvay disease, psonas*. 
Bechers disease, anaphylactoid purpura nephritis, chronic gk^mtonephnte. 
inflammatory bowel disease, leukemia, allergic rhinitis, dermatitis, depression or multi- 
Warct dementia, comprising a pharmaceuticaBy effective amount of a compound 
according to formula I. as defined above . or a pharmaceuticaBy acceptable salt, thereof 
together with a pharmaceuticaBy acceptable carrier. 
20 The present invention further relates to a nietrwd treating or prevert^ the 

foregoing specific diseases and conditions by administering to . patient an effective 
an*>umofacc<T*>ounda<xot^ 

acceptable salt thereof. 

The term "halo-, as used herein, unless otherwise indicated. Includes fluoro. 
25 chtoro. bromo or lodo. Pwfermd halo groups am fajoco. chk>ro arrf bmmo. 

The term "alkyr. as used herein, unless <M»iw^ktdk^/uK^^u^ 

,»or«vatont hytkocaf^ Rl,to 
be understood that where cycBc moieties are inters, at toast three carbon. « 
alkyt must be present Such cyclic moieties include cyctopropyl. cydobutyl. cycJopentyl, 

30 cyclohexyl and cydoheptyl. 

The term "altox/. as used herein, unless otherwise IrxJkated, ir>ckides-0^kyl 

groups wherein aflcyl is as defined above. 
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The term "alkanoyP. as used herein, unless otherwise indicated, includes -C(O)- 
alkyl groups wherein alky) is as defined above. 

The term "aryP, as used herein, unless otherwise indicated, includes an organic 
radical derived from an aromatic hydrocarbon by removal of one hydrogen, such as 
phenyl or naphthyf. 

The term "5 to 10 membered heterocyclyf, as used herein, unless otherwise 
indicated, includes aromatic and non-aromatic heterocyclic groups containing one or 
more heteroatoms each selected from O, S and N, wherein each heterocyclic group 
has from 5 to 10 atoms in its ring system. The heterocyclic groups include benzo-fused 
ring systems and ring systems substituted with one or more oxo moieties. An example 
of a 5 membered heterocyclic group is thiazolyl, and an example of a 10 membered 
heterocyclic group is quinolinyi. Examples of non-aromatic heterocyclic groups are 
pyrrolidine, piperidino, morphofino, thiomorpholino and piperazinyl. Examples of 
aromatic heterocyclic groups are pyridfnyl, imkJazolyl, pyrimidinyi, pyrazofyl, triazotyi 9 
pyrazinyt. tetrazofyl, furyl, thienyl, isoxazolyl and thiazolyl. Heterocyclic groups having 
a fused benzene ring include benzimidazolyt. 

The term "heteroaryT, as used herein, unless otherwise indicated, includes 
aromatic heterocyclic groups wherein heterocyclic is as defined above. 

The phrase "pharmaceutkaBy acceptable salt(s)*\ as used herein, unless 
otherwise indicated, includes salts of acidic or basic groups which may be present k\ 
the compounds of formula I. 

Certain compounds of formula I may have asymmetric centers and therefore 
exist in different enantiomeric forms. This invention relates to the use of aR optical 
isomer* and stereoisomer* of the compounds of formula I and mixtures thereof. The 
compounds of formula I may also exist as tautomers. This invention relates to the use 
of all such tautomers and mixtures thereof. 

DetaBed Description of the Invention 
The following reaction Schemes 1-6 fflustrate the preparation of the compounds 
of the present invention. In the following Schemes, unless otherwise indicated, R, R,, 
Rt, R* and R^ are as defined above. In the following Schemes. TUle" means methyl 
and "Ph" means phenyl. 
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Scheme 1 
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Scheme 2 
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Scheme 3 
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Scheme 4 
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Scheme 5 
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Scheme 6 
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Scheme 7 
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Scheme 8 
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The preparation of compounds of formula I can be carried out by one skilled in 
the art according to one or more of the synthetic methods outlined in Schemes 1 -8 
above and the examples referred to below. In step 1 of Scheme 1 f the carboxylic acid 
of formula li t which is available from known commercial sources or can be prepared 
5 according to methods known to those skilled in the art, is nitrated under standard 
conditions of nitration (HNCVH 2 S0 4 , 0*C) and the resulting nitro derivative of formula 
III is hydrogenated in step 2 of Scheme 1 using standard hydrogenation methods (H,- 
Pd/C under pressure) at ambient temperature (20-25 # C) for several hours (2-10 hours) 
to provide the compound of formula IV. In step 3 of Scheme 1. the amino benzoic acid 

10 of formula IV is reacted with a base such as sodium carbonate under aqueous 
conditions and gently heated until mostly dissolved. The reaction mixture is chilled to 
a lower temperature (about 0 # C) and treated with sodium nitrate in water. After about 
15 minutes, the reaction mixture is slowly transferred to an appropriate container 
holding crushed ice and a strong acid such as hydrochloric add. The reaction mixture 

15 is stirred for 10-20 minutes and then added, at ambient temperature, to a solution of 
excess t-butyl thiol in an aprotic solvent such as ethanol. The reaction mixture is 
acidified to a pH of 4-5 through addition of an inorganic base, preferably saturated 
aqueous Na 2 CO v and the reaction mixture is allowed to stir at ambient temperature for 
1-3 hours. Addition of brine to the reaction mixture, followed by filtration, provides the 

20 sulfide of formula V. 

In step 4 of Scheme 1, the sulfide of formula V is converted to the 
corresponding indazole carboxylic acid of formula VI by reacting the sulfide of formula 
V with a strong base, preferably potassium t-butoxkte. in dimethyl sulfoxide (DMSO) at 
ambient temperature. After stirring for several hours (1-4 hours), the reaction mixture 
25 is acidified with a strong add, such as hydrochloric or sulfuric acid, and then extracted 
using conventional methods. In step 5 of Scheme 1, the indazole carboxylic acid of 
formula VI it converted to the corresponding ester of formula VII by conventional 
methods known to those skilled in the art In step 8 of Scheme 1, the compound of 
formula VIII is provided through alkytation of the ester of formula VII by subjecting the 
30 ester to conventional alkytation conditions (strong base/various alkylating agents and. 
ptiortalty. a copper catalyst such as CuBrJ In a polar aprotic solvent, such as 
tetrahydrofuran (THF), N-methytpyrroWinone ordiit»emylformamide (DMF). at ambient 
r higher temperature (25-200*C) for about 6-24 hours, preferably about 12 hours. In 
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step 7 of Scheme 1, the compound of formula VII! is converted to the corresponding 
alcohol of formula IX by following conventional methods known to those skilled in the 
art for reducing esters to alcohols. Preferably, the reduction is effected through use of 
a metal hydride reducing agent, such as lithium aluminum hydride, in a polar aprotic 
5 solvent at a low temperature (about 0*C). In step 8 of Scheme 1, the alcohol of 
formula IX ts oxidized to the corresponding aldehyde of formula X according to 
conventional methods known to those skilled in the art. For example, the oxidation can 
be effected through use of a catalytic amount of tetrapropytammonium perrutenate and 
excess N-methylmorphoIine-N-oxide, as described in J. Chem. Soc., Chem. Commun., 

10 1625 (1987), in an anhydrous solvent, preferably methylene chloride. In step 9 of 
Scheme 1 , the ester of formula VIII is converted to the corresponding acid of formula 
XI by methods known to those skilled in the art, such as by treating the starting 
compound with sodium hydroxide in methanol and heating the mixture to reflux for 
* several hours (2 or more hours). The acid of formula XI, Eke the aldehyde of formula 

15 X, is a useful intermediate for the preparation of various compounds of formula I. 

Scheme 2 illustrates an alternative method of preparing the aldehyde of formula 
X and the acid of formula XI, as well as a method of preparing the compound of 
formula XVII. In step 1 of Scheme 2, the compound of formula XII is nitrated using 
conventional nitration conditions (nitric and sulfuric acid) to provide the compound of 

20 formula XIII. In step 2 of Scheme 2, the nitro derivative of formula XIII is reduced to 
the corresponding amine of formula XIV according to conventional methods known to 
those skMed in the art Preferably, the compound of formula XIII is reduced to the 
amine of formula XIV using anhydrous stannous chloride in an anhydrous aprotic 
solvent such as ethanol. In step 3 of Scheme 2, the amine of formula XIV is converted 

25 to the corresponding indazoie of formula XV by preparing the corresponding diazonium 
tetrafluoroborates as described in A. Roe. Organic Reactions. Vol 5. VWey, New York. 
1949, pp. 198-206, folowed by phase transfer ca ta lyzed cycfeat ton as describe d in R. 
A. Bartsch and I. W. Yang, J. Het Chem. 21, 1063 (1984). In step 4 of Scheme 2, 
alkytation of the compound of formula XV is performed using standard methods known 

30 to those skilled in the art (L*< strong base, polar aprotic solvent and an atkyt ha&de) to 
provide the N-aBcytated compound of formula XVI. In step 5 of Scheme 2, the 
compound of formula XVI is subjected to metal halogen exchange employing an aBcyl 
lithium, such as n-butyt Bthlum, in a polar aprotic solvent, such as THF, at low 
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temperature (-60-C - 100-C (-78-C preferred)) followed by quenching with DMF at low 
temperature and warming to ambient temperature to provide the aldehyde intermed,ate 
of formula X. or the mixture containing the compound of formula XV. is quenched with 
CO warmed to ambient temperature, and then quenched with an aad. such as 
5 hydrochloric acid, to provide the acid of formula XI. In step 6 ofSchem. ,2^ 
compound of formula XVI is converted to a compound of formula . where.n R, * R. 
which as defined above, represents an aryt. heteroaryl. or heterocyclic moiety. Instep 
6 of Scheme 2. the compound of formula XVI. is prepared by reacting the compound 
of formula XVI with a compound of formula R^OH), wherein R. is as defined 
10 above, in the presence of Pd(PPtg 4 In aqueous Na,CO, at refiux for about 4 hours. 

Scheme 3 illustrates the preparation of a compound of formula I where.n R, * 
H and R, is -C(0)NHR 7 wherein R T Is as defined above. In step 1 of Scheme 3. the 
compound of formula XVII. is treated with boron trifluoride etherate in ethanoWree 
chtoroform at a temperature of about «KX After a short period, such as about 5 
15 minutes, t^ nitrite is adde^ to the rnixture and the ^ * ^ * ^ °^ 
for about 2 hours. Potassium acetate followed by 18*rowrv6 are then added to 
provide the compound of formula XIX (Ir^arole^carboxylic acid). In step 2 of 
Scheme 3. the compound of formula XIX Is treated with concentrated sutfunc aad tn 
methanol at reflux for about 8 hour, followed by stirring at ambient temperature for 
20 about 18 hour, to provide co«^ otfonnuto »C ln^ep3of Sd^3.^ 
compound of formula XX is reacted with a compound of the formula R-X wherein Ris 
defined above and X Is a leaving group such .s chtoro, bromo. or lodo. preto** 
bromo in the presence of sodium hydride in DMF for about 10-24 hours, preferably 24 
hours, at ambient temperature to provide the ester of formula XXI. »nste P ^Scheme 
25 3 the ester of formula XXI Is converted to the acid of formula XXH in accord wBh the 
procedure of step 9 of scheme 1. In step 5 of Scheme 3. the compound of formula 
XXII i> treated with Wonyl chloride and DMF (a. • catelyd) in anhydrou. tokiene at 
reflux for about 3 hour, to provide the corresponding add chloride. Separately., 
compound of the formula Rj-NHj, wherein R y Is as defined above, b added to a rnbdure 
30 of «K*um hydride m anhydrous THF which is cooled to a te ^^J^ 
To ire. second mixture, the add chloride. refomKl to aoove. In THF • «d«ted and the 
mb{tU re I, stirred at ambient temperature for a period of 4-24 hours to provide *. 
compound of formula XXIII. 
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Scheme 4 illustrates the preparation of compounds of formula I wherein R 2 is 
-C(0)NHR 7 or -C(0)NH(CH 2 ) n R 7f wherein n is 1 to 4, and R 7 is as defined above. In 
step 1 of Scheme 4, the acid of formula XI is converted to the corresponding add 
chloride of formula XXiV by treating the starting compound with thionyl chloride and 
5 DMF (as a catalyst) in anhydrous toluene at reflux for about 3 hours. The add chloride 
of formula XXIV can be converted to the compound of formula XXV by reacting the 
starting compound with a compound of the formula Rf-NH,, wherein R 7 is as defined 
above, in the presence of sodium hydride in anhydrous THF at a temperature of about 
0 # C, followed by warming to ambient temperature, for a period of 4-24 hours. This 

10 method is preferred where R 7 is substituted or unsubstrtuted pyridinyl. in the 
alternative, the compound of formula XXIV can be converted to the compound of 
formula XXV by reacting the starting compound with a compound of the formula R r 
NHj, wherein R 7 is as defined above, in the presence of sodium hydride in anhydrous 
DMF at ambient temperature for a period of 4-24 hours. This method is preferred 

15 where R 7 is substituted or unsubstrtuted pyrimidinyi. In the alternative, the compound 
of formula XXIV can be converted to the compound of formula XXV by adding a 
compound of the formula Ry-NH^ wherein R 7 is as defined above, to the reaction 
mixture in which the add chloride is prepared and then heating the mixture to a 
temperature of about 200*C for a short period, such as about 15 minutes. 

20 tn step 3 of Scheme 4, the compound of formula XXIV is converted to the 

compound of formula XXVI, wherein n is 1 to 4 and R, is as defined above, by reacting 
the starting compound with a compound with a compound of the formula 
H 2 N-C{0)NH(CH 2 X l R 7 , wherein nis1to4 v andR 7 isas defined above. In the presence 
of triethyiamine, and optionally dimethytaminopyridine (DMAP), in methylene chloride 

25 at ambient temperature for about 10-48 hours. In the alternative, the compound of 
formula XXIV can be converted to the compound of formula XXVI by reacting the 
starting compound with a compound of the formula K 2 N-(JCHJ a R 7l wherein n it 1 to 4. 
and R, is as defined above, in anhydrous pyridine at about 40*C for about 1 hour. This 
alternative method for step 3 of Scheme 4 is preferred where ft, is a nitrogen- 

30 containing heterocyclic moiety such as pyridinyt 

Scheme 5 Rlustrates the preparation of compounds of formula I wherein R, is 
-Z,-R 7 wherein Z, Is -C(0)NH- and R, it afyl, such as phenyl or naphthyt, substituted 
by -C<0)NHOH. Scheme 5 begins with a compound of the formula XXVII, wherein X 
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is an aryt moiety, as the starting material. The compound of formula XXVII is prepared 
according to the method illustrated in Scheme 4. In step 1 of Scheme 5. the compound 
of formula XXVII is hydrolyzed to the corresponding acid of formula XXVIII which can 
be done according to methods known to those skilled in the art. such as by treating the 
5 compound of formula XXVII with sodium hydroxide in methanol at reflux for about 30 
minutes to 1 hour. In step 2 of Scheme 5. the acid of formula XXVHI is converted to 
the compound of formula XXIX by treating the ackJ with 1-<3Kiimethylaminopropyf)-3- 
ethykarbodiimide hydrochloride andO-benzylhydroxylamine hydrochloride in methylene 
chloride at ambient temperature for about 4-24 hours. In step 3 of Scheme 5. the 
10 compound of formula XXIX is converted to the compound of formula XXX by treating 
the starting compound with 10% Pd/C in ethyl acetate and methanol under an H, 
atmosphere (about 30 psl) at ambient temperature for about 30 minutes to 1 hour. 

Scheme 6 illustrates the preparation of compounds of formula I wherein R, is 
-C^NR^CHR^SR" (compound of formula XXXI). wherein R" is C,-C 4 alkyi. m is 1 
15 to 6. and R« is as defined above, or wherein R, is -C(0)NR 12 (CHR ia ) - C(O)NHOMe 
(compound of formula XXXIV). wherein R u is as defined above, m is 1 to 6. and Me 
b methyl. In step 1 of Scheme 6, the compound of formula XI is treated with a 
compound of the formula H/KCHRuLSR". wherein R", R^ and m are as defined 
above. 1 ^imethylamir>oprc>pyf>^^ hydrochloride, and trtethylamine 

20 ^metriyk^chtoride at ambient tampers 

the compound of formula XXXI. In atop 2 of Scheme 6. the compound of formula XXXII 
pref>amd to accc^ wfm the mettod 1^ In atop 3 of Scheme 6. 

the compound of formula XXXIII is prepared by heating to reflux the compound of 
formula XXXII In ethanol or methanol and sodium hydroxide for about 1 hour. In step 
25 4 of Scheme 8, the compound of formula XXXJV is prepared by treating the compound 
of formula XXXIII with methoxytamine hydrochloride, 1 K3-rfirnemy»anwK>propyf>-3- 
emvfcart>odimide hydrochloride, 1-hydroxybenzotriazole hydrate and triethytamine in 
methylene chloride at ambient temperature for a period of about 18 hours. 

Scheme 7 Illustrates the preparation of compounds of formula I wherein R, is 
30 -C(O)NH(CHR ta ) - ,C(O)N(CH0OH (compound of formula XXXV), wherein m is 1 to 6. 
or whereto R,i»^0)r4R«(CHR«LC(0)NHOH (compound of formula XXXVII). wherein 
. ^ml^m .km. mmti m b 1 to 8 to atoo 1 of Scheme 7. the compound of 



it as defined above and man 
formula XXXV is prepared by treating 
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N-methylhydroxylamine hydrochloride in methanol at ambient temperature for about 1 6 
hours. In step 2 of Scheme 7, the compound of formula XXXIII is prepared in accord 
with step 3 of Scheme 6. In step 3 of Scheme 7, the compound of formula XXXVI is 
prepared by treating the compound of formula XXXIII with Obenzyihydroxylamine, 1- 
5 hydroxybenzotriazole hydrate, 1 •(3-dimethylaminopropyl)-3«ethylcarbodiimide 
hydrochloride, and trie thiamine in methylene chloride at ambient temperature for a 
period of about 16 hours. In step 4 of Scheme 7, the compound of formula XXXVII ts 
prepared by treating the compound of formula XXXVI with 10% Pd/C in methanol and 
ethyl acetate under a atmosphere (about 30 psf) at ambient temperature for about 

10 30 minutes to 1 hour. 

Scheme 8 illustrates the preparation of compounds of formula XXXVIII. In step 
1 of Scheme 8, the compound of formula XVI, which is prepared according to the 
method of Scheme 2, is treated with n-butyl fithium in anhydrous THF at a low 
temperature, such as about ~78*C, for about 30 minutes, followed by quenching the 

1 5 mixture with a compound of the formula R^CN, wherein R 7 is as defined above, and 
allowing the mixture to warm to ambient temperature over a period of about 30 minutes 
to 1 hour to provide the compound of formula XXXVIII. This method of preparing the 
compound of formula XXXVIII is preferred for compounds in which R 7 is a nitrogen- 
containing heteroaryl moiety. Steps 2 and 3 of Scheme 8 Bustrate an alternative 

20 method of preparing the compound of formula XXXVIII which is preferred for those 
compounds in which R, is a substituted or unsubstituted aryl moiety. In step 2 of 
Scheme 8, the compound of formula XVI is treated as de s c ri bed in step 1 of Scheme 
8 except a compound of the formula R r C<0)H is substituted for the compound of 
formula RrCN, wherein R, is as defined above. In step 3 of Scheme 8. the compound 

25 of formula XXXIX is oxkfized to provide the compound of formula XXXVIII according to 
methods known to those skffied in the art as described in step 8 of Scheme 1. 

The compounds of formula I can also be prepared folowing one or more 
synthetic methods that are cfadosed In issued patents or published patent appBcations. 
In particular, using the int e rmediates described in Schemes 1-8, referred to above, in 

30 particular the intermediates of formulas VIII, X. XI, XVI. and XXIV, those skilled in the 
art can prepare the compounds erf formula I using analogous synthetic methods that 
have been described for compounds in which a phenyl ring is substituted for the 
indazole ring in the compounds of formula I. Such analogous synthetic methods are 
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disclosed in the following issued patents and published patent applications: United 
States Patent 5,449,676 (issued September 12, 1995); United States Patent 5,459.151 
(issued October 17, 1995); United States Patent 5,491,147 (issued February 13, 1996); 
European patent application EP 470,805 (published February 12, 1992); European 
5 patent application EP 497,564 (published August 5, 1 992); European patent application 
EP 723.962 (published July 15, 1996); WO 92/00968 (published January 23, 1992); 
WO 93/15044 (published August 5, 1993); WO 93/15045 (published August 5, 1993); 
WO 93/18024 (published September 16, 1993); WO 93/25517 (published December 
23, 1993); WO 94/02465 (published February 3, 1994); WO 95/01338 (published 

10 January 12, 1995); WO 95/04045 (published February 9. 1995); WO 95/04046 
(published February 9. 1995); WO 95/05386 (published February 23, 1995); WO 
95/20578 (published August 3, 1995); WO 95/22520 (published August 24, 1 995); WO 
95/27692 (published October 19, 1995); WO 96/00218 (published January 4, 1996); 
and WO 96/21435 (published July 18, 1996). The foregoing issued patents and 

15 published European and PCT international patent applications are incorporated herein 
by reference hi their entirety. 

Speoficaiy, the compounds of formula I wherein Rj is -Z,-R 7 can be prepared 
by following analogous synthetic methods disdosed in WO 94/02465. WO 95/01338, 
WO 93/2551 7. WO 95/20578, WO 96/00218 and EP 497,564, each of which is referred 

20 to above. The compounds of formula I wherein Rj is R* can be prepared by following 
analogous synthetic methods disdosed in United States Patent 5,491,147, WO 
95/27(02 and WO 95/22520, each of which is referred to above. The compounds of 
formula I wherein R, is a substituent of formula (M) or (tg) can be prepared by following 
analogous synthetic methods disdosed in WO 95/22520, which is referred to above. 

25 The compounds of formula 1 wherein R, is a substituent of formula (Ih) can be prepared 
by foBowing analogous synthetic methods disdosed in United States Patent 5,459,151 , 
which is referred to above. The compounds of formula I wherein R, is 
-C(sN0C(0)R 9 JR 9 can be prepared by following analogous synthetic methods 
disdosed in EP 470,805, which is referred to above. The compounds of formula I 

30 wherein R, is KCR 17 R ia ) B ^R t (C<0)y^ can be prepared by following analogous 
synthetic methods disclosed in WO 92/00968, WO 95/05386, WO 93/15044, and WO 
93/15045. each of which is referred to above. The compounds of formula I wherein R, 
is -CR t7 R ia CHR Jt NR t S0 2 (CH 2 ) p A f ^^CHR^NR.PCOKORJC^OKC^, afeyf). or 
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-CR t7 R 1 ,CHR a NR t P(0)(C,-C 4 alkoxy) 2 can be prepared by following analogous 
synthetic methods disclosed in WO 95/05386, which is referred to above. The 
compounds of formula I wherein R 2 is a substituent of formula (Ic), (Id) or (le) can be 
prepared by following analogous synthetic methods disclosed in WO 93/18024, which 
5 ts referred to above. The compounds of formula I wherein R 2 is a substituent of 
formula (li) can be prepared by following analogous synthetic methods disclosed in EP 
723,962, which is referred to above. The compounds of formula I wherein Rj is 
-C(=NR 3a )NH(CH 2 ) p (C i -C H> aryf) can be prepared by following analogous synthetic 
methods disclosed in WO 96/21435, which is referred to above. 

10 The compounds of formula I can be resolved into separate enantiomers by 

using a chiral LC technique according to the following conditions: column: Chiralce® 
OD (250 x 4.6 mm); mobile phase: 50:50:0.1 (Hexane:2-propanol:diethylamine); flow 
rate: 1 mUminute; detection: UV (230 nm); temperature: ambient (20-25 # C); injection 
volume: 20 /iL. The compounds of formula I can also be resolved into separate 

1 5 enantiomers according to other technique* familiar to those skffled In the art. including 
those described in J. March, Advanced Organic Chemistry. (4th Edition. J. Wiley & 

Sons), 1992. pages 118-125. 

The compounds of formula I that are basic in nature are capable of forming a 
wide variety of different salts with various inorganic and organic acids. Although such 

20 salts must be pharmaceuticaHy acceptable for administration to animals, it is often 
desirable in practice to initially isolate the compound of formula I from the reaction 
mixture as a pharmeceuCcaBy unacceptable sat and than simply convwt the latter back 
to the free base compound by treatment with an aJkaine reagent and subsequently 
convert the latter free base to a pharmaceuticaly acceptable add addition salt The 

25 add addition salts of the base compounds of this invention are readiy prepared by 
treating the base compound with a substanttaly equivalent amount of the chosen 
mineral or organic add in an aqueous solvent ntedkan or in a suftable oiyanic sctont. 
such as methanol or ethanot. Upon evaporation of the solvent, the desired sofid salt 
is readfty obtained. The desired add addition salt can also be precipitated from a 

30 solution of the free base in an organic solvent by adding to the solution an appropriate 
mineral or organic add. Cattonic salts of the compounds of formula I are similarly 
prepared except through reaction of a carboxy group wtth an appropriate cattonic salt 
reagent such as sodium, potassium, calcium, magnesium, ammonium, N,N*- 
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dibenzylethylenediamine. N-methylglucamine (meglumine), ethanolamine. 

tromethamine. or diethanolamine. 

For administration to humans in the curative or prophylactic treatment of 
inflammatory diseases, a variety of conventional routes may be used including orally. 
5 parenteral*, topically, and rectally (suppositories), in single or divided doses. Oral 
dosages of a compound of formula I or a pharmaceutical* acceptable salt thereof (the 
-active compounds") are generally in the range of 0.1 to 1000 mg daily for an average 
adult patient (70 kg), in single or divided doses. Individual tablets or capsules should 
generally contain from 0.1 to 100 mg of active compound, in a suitable 
10 pharmaceuticatty acceptable vehide or carrier. Dosages for intravenous administration 
are typically within the range of 0.1 to 10 mg per single dose as required. For 
intranasal or inhaler administration, the dosage is generally formulated as a 0.1 to 1% 
(wAv) solution. In practice the physician wfll determine the actual dosage which will be 
most suitable for an individual patient and it will vary with the age. weight and response 
15 of the particular patient The above dosages are exemplary of the average case but 
there can. of course, be individual instances where higher or tower dosage ranges are 
merited, and all such dosages are within the scope of this invention. 

For administration to humans for the inhibition of TNF, a variety of conventional 
routes may be used including oraly. parenteral*, toptoaly. and rectally (suppositories). 
20 to sir^te or divided doses, to general, the active compound wfl be administered orally 
or pamnteraly at dosages between about 0.1 arrf 25 ing/xg body weigM of the subject 
to be treated per day . preferably from about 0.3 to 5 mg/xg. to stogte or divided doses. 
However, some variation in dosage wffl necessarily occur depending on the condition 
of the subject betog treated. The person responaWe for administration wffl. In any 
25 event detormtoe the appropriate dose for the todMdurt subject 

For human use. the active compounds of the present Invention can be 
adrntoistared atone, but w« genera* be adrnWeterad to an admbcture wfth a 
pharmaceutical diluent or carrier selected with regard to the intended route oi 
administration and standard pharmaceutical practice. For example, the active 
30 compounds can be administered orally In the form of tablets containing such exdpientt 
as starch or lactose, or to capsules either atone or In admbcture with exdpients. or ir 
the form of etxlrs or wispenetana axitakitog flavwtog w ootofto^ The acttvi 

compounds may be Injected parenteral* for example, ^ravenously. Mramusculart> 
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or subcutaneously. For parenteral administration, the active compounds are best used 
in the form of a sterile aqueous solution which may contain other substance; for 
example, enough salts or glucose to make the solution isotonic. 

Additionally, the active compounds may be administered topically when treating 
5 inflammatory conditions of the skin and this may be done by way of creams, jellies, 
gets, pastes, and ointment., in accordance with standard pharmaceutical practice. 

The therapeutic compounds may also be administered to a mammal other than 
a human. The dosage to be administered to a mammal will depend on the animal 
species and the disease or disorder being treated. The therapeutic compounds may 
10 be administered to animals in the form of a capsule, bolus, tablet or liquid drench. The 
therapeutic compounds may also be administered to animals by injection or as an 
implant Such formulations are prepared in a conventional manner in accordance with 
standard veterinary practice. As an alternative the therapeutic compounds may be 
administered with the animal feedstuff and for this purpose a concentrated feed additive 
15 or premfac may be prepared for mixing with the normal animal feed. 

The ability of the compounds of formula I or the pharmaceutical acceptable 
salts thereof to Inhibit POE IV may be determined by the following assay. 

Thirty to forty grams of human lung tissue is placed in 50 ml of pH 7.4 
Trts/phenytmemytsutfbnyf fluoride (PMSFysucrose buffer and homogenized using a 
20 Tekmar Tissumizer* (Tekmar Co.. 7143 Kemper Road. Cincinnati. Ohio 45249) at fun 
speed for 30 seconds. The homogenate it centitfuged at 48,000 x g for 70 minutesat 
4 »C T^tupeinalant la «ec^ twice throu^ 

FPLC column (Pharmacia LKB Biotechnology. 800 Centennial Avenue. Piscataway. 
New Jersey 08854) pre-equ«brated with pH 7.4 Tris/PMSF Buffer. A flow rate of 1 

25 ml/minute b used to apply the sample to the column, fciowed by a 2 mlmrinute flow 
rate for subsequent washing and etotion. Sample is ekited using an increasing, step- 
wise NaCt gradient to the pH 7.4 TifcVPMSF buffer. Eight ml fractions are coftected. 
Fractions are assayed for specific PD6* activity determined by fHJcAMP hydrolysis 
and the abSty of a known PDE*, Inhibitor (e.g. rolipram) to tohfoit that hydrolysis. 

30 Appropriate fractions are pooled, dluted wito ethylene glycol (2 ml thyiene glycol* ml 
of enzyme prep) and stored at -20*C until use. 

Compounds are dissolved ki dknethytsulfoxide (DMSO) at a concentration of 1( 
m u »nH dOuterf 1:25 to water (400 pM compound, 4% DMSO). Further serial dilution! 
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are made in 4% DMSO to achieve desired concentrations. The final DMSO 
concentration in the assay tube is 1%. In duplicate the following are added, in order, 
to a 12 x 75 mm glass tube (all concentrations are given as the final concentrations in 

the assay tube). 

i) 25 compound or DMSO (1%. for control and Wank) 

it) 25 pt pH 7.5 Tris buffer 
HO fHJcAMP (1 //M) 

iv) 25 $A PDE IV enzyme (for Wank, enzyme is preincubated in boiling water 
for 5 minutes) 

The reaction tubes are shaken and placed in a water bath (37*C) for 20 
minutes, at which time the reaction is stopped by placing the tubes in a boiling water 
bath for 4 minutes. Washing buffer (0.5 ml. 0.1 M 4-<2-hydroxyethyD-1-piperazine- 
ethanesulfonic acid (HEPESyO.IM naci. pH 8.5) is added to each tube on an ice bath. 
The contents of each tube are filed to an AFF-Gel 601 column (Biorad Laboratories. 
P.O. Box 1229. 85A Marcus Drive. MetvOe. New York 11747) (boronate affinity get. 1 
ml bed volume) previously equilibrated with washing buffer. fHJcAMP is washed with 
2 x 6 ml washing buffer, and l*H]5'AMP is then eluted with 4 ml of 0.25M acetic acid. 
After vortexing. 1 ml of the ehitfon is added to 3 ml sdnOTation fluid in a suitable vial, 
vortexed and counted for fHL 

% fthtotion = 1 - avaraoe co m ftest compound - average cmp fWanK) 

average cpm (controO - average cpm (Wank) 

IC^ it defined as that concentration of compound which inNWts 50% of specific 

hydrolysis of fH)cAMP to fH]5AMP. 

The abiBty of the compounds I or the pharmaceutical acceptable salts thereof 
to xihibit the production of TNF and. consequently, demonstrate their effectiveness for 
treating disease Involving the production of TNF is shown by the following to yjte 



Peripheral Wood (100 mis) from human volunteers is coaecteo m 
ethytenetfiaminetetraacetic add (EDTA). Mononuclear cells are isolated by 
FICOLL/Hypaque and washed three times In incomplete HBSS. CeBs are resuspended 
in a final concentration of 1 x 10* cells per mJ in pce-warmed RPMI (containing 5% 
PCS. ghjtamine, pen/step and nystatin). Monocytes are plated as 1 x 10* eels in 1.0 
mi ki 24^weH plates. The cefts are incubated at 37'C (5% carbon dioxide) and allowed 
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by fl en.l. wasl* 9 . Test compounds OQ* - * - ^ 
concent .a* and * 1 ^ end o( me ^on 

we"*- Plates are incubated overnight 0* ***) * Quan8kine « ,c„ 



w^ells Plates are incuDaieaovBui^-»x >- 

wens. rww» pi ISA (R&D Quanbkine Kit), iv 

. . -t-fjp was analyzed by a sandwich fcLi&A 
rnHnTat. n^lor aach compound ba»d .n .near reo.esaion ana**, 
determinations are rrww wiowina Example 



Examples fltustra 

pound) 



"mm. means n».««~v->. 

mean. «MMH — "»<"» ^""^ 

io po|=P^RAT10N 1 

1 rtZiK* rfteaoived in 50 mL concentrated HjS0 4 and chilled 

pn.pyto.nzc* acid were part-Ky ****** £50 HNO, in 10 

in an ice bath. A solution of 4.7 mL (74.7 mm* 1 — at 0-C. 

. . , u o n wa* added dropwise over 1-2 mm. wierswnng 
„ n^ooncentr^H^^^ n^ rfWno 10 

reaction mbdur. was poumd 'J drted „ flive ,2.01 
Bil . B .*»id-*—» £» 3200-3400. 2966. 2875. 

g <100%) 0. ft. m °°^^^ Z f„ MHZ. DMSO^J * 0*0 
2667. 2554. 1706. 1616. 15,7. 1298. « - ■ H ^ ^ ^ 

20 ft 3H J-7.4 HZ). 1-50 (m, 2H). 2 « * * nMSCMU . 14A 23.7. 



J-1.7.8.0Hz).8J3td. l n. J -... ~.. - - ^ 
_„ , , . 133.8, 141.4. 149.S. 105*; «nai. <w 

. „ . _ 4ft ^/ paid 50% water w«t In 250 mL wijvn 
25 ^opy«-nzoic -=^2 under 25 psJ Hj at ambient 

to give 9.80 o (96%) of a pale yelow crystal** a<*d. 

^ S£C£ £ 7.8 ( HZ,. 7^ , 1H, >1-7 Hz). MS 
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(Cl. NHj) m/z 180 (M+H\ base); Anal, calcd for C, 0 H u NO,»1/3H,O: C. 64.85; N, 7.89; 

N, 7.56. Found: C, 64.69; H, 7.49; N, 7.86. 

C. 3-Carboxv-6-Dropvl-benzenediazo t-butyl sutfide . A mixture of 8.80 g 
(49.1 mmol. 1.0 equiv) 3-amino-4-propyl-benzoic acid and 2.34 g (22.1 mmol, 0.45 

5 equiv) sodium carbonate in 55 mL HjO was heated gently with a heat gun until mostly 
dissolved. The reaction mixture was chilled in an ice bath, and a solution of 3.73 g 
(54.0 mmol, 1.0 equiv) sodium nitrite in 27 mL FLO was added dropwise. After 15 
minutes, the reaction mixture was transferred to a dropping funnel and added over 10 
minutes to a beaker containing 55 g of crushed ice and 10.6 mL concentrated HCI. 

10 After stirring 10 minutes, the contents of the beaker were transferred to a dropping 
funnel and added over 5 minutes to a room temperature solution of 5.31 mL (47.1 
mmol, 0.96 equiv) t-butyl thiol in 130 mL ethanol. The pH was adjusted to 4-5 by 
addition of saturated aqueous Na 2 CO, solution, and the reaction mixture was allowed 
to stir 1 hour at ambient temperature (20-25'C). 200 mL brine were added, and the 

15 mixture was filtered. The solid was washed 1 x H,0 and dried overnight to give 12.25 
g (89%) of a brown/rust colored powder (caution-stench): mp 102*C (dec); IR (KBr) 
3200-2400. 2962, 2872. 2550. 1678. 1484. 1428. 1298. 1171 cm' 1 ; 'H NMR (300 MHz, 
DMSOdLJ 6 0.84 (L 3H. J=7.3 Hz), 1.48 (m, 2H). 1.55 (s, 9H). 2.42 (m, 2H). 7.29 (d. 
1H. J=1.6 Hz). 7.50 (d, 1H. J«8.0 Hz). 7.86 (dd. 1H, J*1.7. 7.9 Hz). 13.18 (br •. 1H); 

20 MS (therrnospray, NH 4 OAc) m/z 281 (M+H*. base); Anal, calcd for C^H^O^S: C. 
59.96; H, 7.19; N, 9.99. Found: C. 59.71; H, 7.32; N, 10.02. 

D. ^thvt-IWr^ fT^it-^ rooxvPc add . A solution of 12.0 g (42.8 mmol. 
1 .0 equrv) 3-carboxy-6-propyftonzenediazo t-butyl sulfide in 150 mL dimethyteulfoxide 
(DMSO) was added dropwise over 15 minutes to an ambient temperature solution of 

25 44.6 g (398 mmoL 9.3 equiv) potassium tert-butoxkJe in 200 mL DMSO. Alter stirring 
2 hours at ambient temperature, the reaction mixture was poured into 1 .5 L of 0*C 1 N 
HCL stirred 5 minutes, then extracted 2 x 350 mL ethyl acetate. The ethyl acetate 
extracts (caution - stench) were combined, washed 2 x 250 mL H,0, and dried over 
MgS0 4 . FBtration, concentration of filtrate and drying gave a tan sofid, which was 

30 triturated with 1L of 1:3 Etp/Hexanes and dried to give 7.08 g (87%) of a ten 
crystofine powder, mp 248-251 *C; IR (KBr) 3301 , 3300-2400. 2973. 2504. 1702. 1455. 
1401. 1219 cm**; 1 H NMR (300 MHz, DMSO-dJ * 1-31 (L 3H. J*7.8 Hz). 2.94 (q, 2H, 
J*7.6 Hz). 7.63 (dd. 1H. J-1.1. 8.4 Hz). 7.81 (d. 1H, J=8.4 Hz), 8.06 (d. 1H. J-1.1. Hz). 
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12 95 (br s. 1H); MS (CI. NHJ mft 191 (M+H+. base): Anal, calcd (or C^„N,CV C. 
63.14; H. 5.30; N. 14.73. Found: C. 62.66; H. 5.42; N. 14.80. 

E ■.^.h rl .lH-inria?"'.-^"h°xvlii - arirt methyl ester. 8.78 g (45.8 mmol. 

1 1 equiv) H^mylarninopropyO-^myloarbodiimlde hydrochloride were added In 
one portion .o an ambient temperature solution of 7.92 g (41.6 mmol. 1.0 equlv) 3- 
ethy MHHndazole*cart>oxylic add. 16.9 mL (416 mmo.. 10 equlv) methanol and 5.59 
, (45.8 mmol. 1.1 equiv) dimemylaminopyndine (DMAP) m 250 mL CHfi^ ^B 
'ours a. room tempera*-., the reaction mbrtum was concentrated to 150 mL dMed 
with 500 mL ethyl acetate, washed 2 x 100 mL 1N HC 1 x 100 mL H.O. 1 x 100 mL 
brine and dried ove, N..SO.. Fin™**. concentration of Btrate and drying ga»e 7.8 
g of a brown soBd. which was purified on , ,»ca gel column (80S to 50% elh* 
acetate/hexane gradient) to give 6.4, g (75%, of. tan so«d: mp 107-108-C.IR OCBO 
3100-2950. 1723. 1222 cm'; 'H NMR (300 MHr, CDCy * 8.19 (m. 1H). 7.7-7.8 (m. 
2*3*6 (a. 3H). 3.05 («,. 2H. >7.7 Hz), 1.43 <L 3H. 7.7 Hz* MS (C N*> m* » 

. . i~* w r m m o • C 64 70- H 5.92; N, 13.72. Found: C, 
(M+H*. base); Anal, calcd for CuH^p^. o«./u. n. • 

64.88; H, 6.01; N, 13.96. . it 

... .an ujs^,rKow(ir arid methyl e ster . 1.17 




fl (29.4 mmol. 1.05 equiv) sodium hydride. 60% oB disperse, war. 
portion to an ambient temperature solution of 5.7 g (27.9 mmol. 1 .0 equiv) 3^thyH H- 
20 Wazote^carboxyic add methyl ester m 125 mL anhydrous DMF. After 20 mm.. 3.89 
mL (36.6 mmol. 1 .3 equiv) cyclopentyl bromide were added dropwtse. and the reactor, 
mixture atoned to .fir wen** at mom temperature. The mbdure «t then poured 
into 1 L HjO and extracted 3 x 450 mL ethyl acetate. The organic extracts were 
eonibined. washed 3 x 400 mL H,0. 1 x 200 mL brine, and dried over Na,S0 4 . 
Fltn^. corKentration 

a aifica gel column (1 0% ethyl acetatemexanes. gravity) to give 5.48 g (72%) of a dear 
ok *H NMR (300 MHz, COO,) 6 8.16 (d. 1H. <M.0 Hz). 7.7 (m. 2H). 5.00 (quintet. 1H. 
J=7 5 Hz), 3.97 (.. 3H). 3.01 (q. 2H. J-7.6 Hz). 2* (m. 4H). 2.0 (m. 2H). 1.8 (m. 2H). 
*m r-7 fi HzV. HRMS cakxJ for C^Jifir 272.1526. Found: 272.15078. 



25 
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G (1 -nvcloDentY'-3-g* hvM H-indazol-6-vtVmethanol. 7 ml (7.0 mmol, 1.0 
equiv) lithium aluminum hydride. 1.0 M solution in tetrahydrofuran (THF), were added 
to a 0«C solution of 1 .02 g (7.05 mmol. 1 .0 equiv) 1-cyclopentyl-3-ethyl-1 H-indazole-6- 
carboxylic acid methyl ester in 50 mL anhydrous THF. After 20 minutes. 1 mL 
methanol was added cautiously, then the reaction mixture was poured into 500 mL of 
5% H,S0 4 and extracted 3 x 50 mL ethyl acetate. The organic extracts were combined, 
washed 2 x 40 mL H a O. 1 x 40 mL brine, and dried over Na,S0 4 . Filtration, 
concentration of filtrate, and drying gave 1 .58 g of a dear oil. which was purified on a 
silica gel column to give 1.53 g (89%) dear oil: IR (CHCy 3606. 3411. 3009. 2972. 
2875 1621. 1490 cm 1 ; 'H NMR (300 Mhz. CDCy 6 7.65 (d. 1H. J=8.0 Hz) 7.42 (s. 
1H) 7.06 (dd. 1H. J-1.0. 8.2 Hz). 4.92 (quintet. 1H. J=7.7 Hz). 4.84 (s. 2H). 2.98 (q. 
2H J=7.6 Hz). 2.2 (m. 4H). 2.0 (m. 2H). 1.7 (m, 3H). 1.38 (L 3H. J=7.6 Hz); MS 
(thermospray. NH 4 OAc) nVz 245 <M*H\ base); HRMS calcd for CH-NP * H: 

245.1654. Found: 245.1675. 

H i ^dooentvt-^thvi-1 H-ind?^^-R-carfaa>dehvde. 106 mg (0.301 mmol, 

0.05 equiv) tetrapropylammonium perruthenate(VII) were added to a room temperature 
suspension of 1.47 g (6.02 mmol. 1.0 equiv) (1-<^c^pentyt-3^thy1-1H-indazot6-yl)- 
methanol. 1.06 g (9.03 mmol. 1.5 equiv) N-methylmorphoBne N-oxkJe and 3.01 g 4A 
molecular sieves in 12 mL anhydrous CH^CL, After 20 minutes the reaction mixture 
was filtered through a short column of silica gel (edited with Ct^cy. Fractions 
containing product were concentrated, and the residue chromatographed onasfflcagel 
column (15% ethyl acetate/hexanes, flash) to give 924 mg (63% of a pale yellow sold: 
mp 41* C; IR (KBr) 3053. 2966. 2872. 2819. 1695 cm 1 : 'H NMR (300 MHz, CDCy * 
10.13 (s. 1H). 7.93 (d. 1H. J4>.9 Hz). 7.77 (d. 1H, J«8 4 Hz). 7.60 (dd. 1H. J*1Z 8.4 
Hz). 5.00 (quintet. 1H. J*7.5 Hz). 3.01 (q. 2H. J-7.8 Hz). 2.2 (m. 4H). 2.0 (m, 2H). 1.7 
<m, 2H), 1.39 (t, 3H. J-7.5 Hz); MS (CI. NHJ rrvz 243 (M+H*. base); Anal, calcd for 
C^HJ^O: C. 74.35; H. 7.49; N. 11.56. Found: C. 74.17; H. 7.58; N. 11.79. 

PREPARATION 2 
i ^nn<.ntvU3-ethv H H^«ole-6-carbaldehvcle 

A. ^-Rftvn f v2-nitn>-1 ^mnvt-benzene. 125 g (628 mmol. 1.0 equiv) 1- 
bronio-HKOpyW«nzene were added in W portion to a 10-Csoliittonrf6W 
H,S0 4 and 200 mL H,0. WHh vigorous mechanical stirring, an ambient temperature 
mixture of 43.2 mL (691 mmol. 1.1 equiv) cone. HNO, (69-71%. 16M) in 150 mL cone. 
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H 2 S0 4 and 50 mL H 2 0 was added dropwise over 30 minutes. The Ice bath was 
allowed to warm to ambient temperature, and the reaction stirred at room temperature 
for 68 hours. The reaction mixture was poured into a 4 L beaker, loosely packed full 
with crushed ice. After stirring 1 hour, the mixture was transferred to a 4 L separatory 
5 funnel and extracted 4 x 800 mL isopropyl ether. The organic extracts were combined, 
washed 3 x 800 mL H^O, 1 x 500 mL brine, and dried over Na^O,. Filtration, 
concentration of filtrate and drying gave 150 mL of a yellow liquid, which was purified 
by silica gel chromatography (2 columns, 3 kg silica gel each, 2% ethyl 
acetate/hexanes) to afford 63.9 g (42%) of a yellow liquid. The desired regtotsomer is 

10 the less polar of the two, which are formed in a 1:1 ratio, bp 108 # C. 2.0 mm; IR 
(CHCy 3031, 2966, 2935, 2875. 1531, 1352 cm 1 ; 'H NMR (300 MHz, CDCy 6 8.01 
(d, 1H. J=2.1 Hz), 7.62 (dd, 1H f J=2.1. 8.3 Hz) 7.23 (d. 1H, J=8.3 Hz), 2.81 (m. 2H), 
1 .67 (m, 2H), 0.98 (t 3H, J=7.4 Hz); °C NMR (75.5 MHz, CDCy 6 1 3.94, 23.74, 34.43, 
119.6, 127.4, 133.3, 135.7, 136.4. 149.8; GCMS (El) nVz 245/243 (M+.), 147 (base); 

15 HRMS calod for C^H^NO^Br ♦ H: 243.9973. Found: 243.9954. 

B. 5-BrDmo-2-oroDvt-ohenvtamine. 121 g (639 mmol, 3.0 equiv) of 
stannous chloride (anhydrous) were added in one portion to a room temperature 
solution of 51.9 g (213 mmol. 1.0 equiv) 4-bromo-2-nitro-1 -propyt-benzene in 1200 mL 
absolute ethano) and 12 mL (6 equiv) H,0. After 24 hours at room temperature, most 

20 of the ethanol was removed on a rotary evaporator. The residue was poured into a 4 
L beaker. 3/4 tut with crushed ice and H&. 150 g of NaOH pellets were added 
portionwise. with stirring, unti the PH ■ 10 and rnostofthe tin hydroxide has dissolved. 
The mixture was divided in half, and each half extracted 2 x 750 mL ethyl acetate. AH 
four ethyl acetate extracts were combined, washed 1 x 500 mL each IN NaOH. H.O. 

25 and brine, then dried over Na,S0 4 . FatratJon. tx>ncsentration erf filtrate and drying gave 
a yeBow liquid, which was purified on i 12 kg sffica gel column (1:12 ethyl 
acetate/hexanes) to give 41.83 g(92%) of a pale yellow squid: IR (CHCtJ 3490. 3404, 
3005, 2962. 2933, 2873. 1620. 1491 cm 1 ; 1 H NMR (300 MHz, CDCy 6 6.8-6.9 (m. 
3H), 3.90 (br s, 2H). 2.42 (m. 2H). 1.62 (m, 2H). 0.99 (L 3H. J=7.3 Hz); GCMS (El) mte 

30 2157213 (M+.), 186/184 (base); Anal, calcd for C^NBn C. 50.49; H. 5.65; N. 6.54. 
Found: C. 50.77; H. 5.70; N, 6.50. 
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C. 6-Bromo-3-ethvl-1 H-indazole. 49.22 g (230 mmol, 1 .0 equiv) 5-t>romo-2- 
propyl-phenylamine were placed in a 3 L flask and chilled in an ice bath. A 0°C 
solution of 57.5 mL (690 mmol. 3.0 equiv) cone. HCI in 165 mL H 3 0 was added, and 
the resulting solid mass which formed was ground up until a fine white suspension 
5 resulted. 100 mL more H,0 were added, then a solution of 15.9 g (230 mmol, 1.0 
equiv) sodium nitrite in 75 mL H,0 was added dropwise over 10 minutes. The ice bath 
was removed, and the reaction allowed to stir at room temperature for 30 minutes. The 
reaction mixture was then filtered through a sintered glass funnel, pre coo led to 0*C. 
The filtrate was chilled in an ice bath, and with mechanical stirring, a 0*C 

1 0 solution/suspension of 32.8 g (31 3 mmol, 1 .36 equiv) ammonium tetrafluorobrate in 1 1 0 
mL HjO was added dropwise over 10 minutes. The thick white suspension which 
formed (aryt diazonium tetrafluoro borate salt) was allowed to stir 1 .5 hours at 0*C. The 
mixture was then filtered, and the solid washed 1 x 200 mL 5% aq. NH 4 BF 4 (cooled at 
0 # C). 1 x 150 mL CH,OH (cooled to 0'C), then 1 x 200 mL Et,0. Drying at high 

15 vacuum, ambient temperature for 1 hour gave 54.47 g (76%) of the diazonium satt, an 
off-white solid. 

1500 mL of ethanol free chloroform were placed in a 3-neck flask, then 34.16 
g (348 mmol. 2.0 equiv) potassium acetate (powdered and dried) and 2.3 g (8.7 mmol, 
0.05 equiv) 18-crown-6 were added. After 10 minutes, the diazonium salt was added 

20 in one portion, and the reaction mixture aBowed to stir at room temperature under 
nitrogen atmosphere for 18 hours. The mixture was then filtered, the solid washed 2 
x with CHCt„ and the filtrate concentrated to give 47 g of crude product (brown 
crystals). S»ca gel chromatography (1.2 kg sffica gel. ethyl acetate/hexanes gradient 
15%. 20%. 40%) gave 21.6 g (55% for second step. 42% overall) of tan crystals: mp 

25 112-1 14*C; IR (KBr) 3205. 3008. 2969. 2925. 1616. 1340. 1037 cnV 1 ; *H NMR (300 
MHz, COCg J9.86 (br s. 1H). 7.61 (d. 1H. J*1.3 Hz). 7.57 (d. 1H. J=8.4 Hz), 7.24 (dd. 
1H, J*\&. 8.6 Hz). 2.99 (q. 2H. J-7.6 Hz). 1.41 (t. 3H. J-7.6 Hz); MS (CI. NH,) nvz 
227/225 (M+H\ base); Anal, catod for C^hLBr C. 48.02; H, 4.03; N. 12.45. Found: 
C. 48.08; H. 3.87; N. 12.45. 
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D ^^.1 ^vdoper H-indazole. 2.46 g (61.4 mmol. 1.05 
equiv) sodium hydride. 60'A, oil dispersion, were added in 0.5 g portions to a 10-C 
solution of 13.17 g (58.5 mmol. 1.0 equiv) 6-bromo-3^thy.-lHHndazo.e in 500 mL 
anhydrous DMF. The mixture was stirred at ambient temperature for 20 minutes, then 
a solution of 8.8 mL (81.9 mmol. 1.4 equiv) cydopentyl bromide in 10 mL anhydrous 
DMF was added dropwise. After 18 hours, the reaction mixture was poured mto 2 L 
H O and extracted 2 x 1 L ethyl acetate. The organic extracts were combined, washed 
2 x 750 mL H,0, 1 x 500 mL brine, and dried over N*pO«. Filtration, concentration 
of filtrate and drying gave 20.7 fl of crude product, which was purified on a silica gel 
column (1.1 leg silica gel. 3% ethyl acetate/hexanes) to give 10.6 g (62%) of an amber 
nquid: «R (CHCLJ 2972. 2875. 1606. 1501. 1048 cm<; <H NMR ^ ' 
7 56 (d 1H. J-1.3 Hz), 7.52 (d. 1H. J-8.7 Hz). 7.17 (dd. 1H. > 1.5. 8.5 Hz). 4.83 
(quinteL 1H. J-7.6 Hz). 2.96 (q. 2H. J=7.6 Hz). 2.15 (m. 4H). 2.0 (m. 2H). 1 .65 (rn 2H) 
1 36 (t 3H J-7.7 Hz); MS (thermospray. NH 4 OAc) m/z 295/293 (M+H+. base); Anal, 
calcd tor C, 57.35; H. 5.84; N, 9.55. Found: C. 57 .48; H.5.83; N. 

E ^Y ^ntvw^-e^^^ote-^ ^^"^- 1 1 6mL(28.4mmol, 
1 0 equiv) n-BuU. 2.45 M In hexanes. were added to a -78-C solution of 8.32 g (28.4 
nvnol. 1 .0 equiv) 6^>romo-1 ^yck>pentyV3^thyl-1 Wndazoie in 200 mL anhydrous THR 
Alter 30 min. at -78'C. 8.8 mL (114 mmol. 4.0 equiv) anhydrous DMF were added 
dropwise, and the reaction mixture was allowed to stir an additional 30 ininutos at 
-78-C The mixture was wanned to room temperature over 1 hour, then 125mL1N 
HO were added. After storing for 10 minutes, most of the THF was removed on a 
rotary evaporator. The residue was dButed with 500 mL H,D. and extracted 2 x 250 
mL ethyl acetate. The organic extracts were combined, washed 1 x 100 mL H,0. 1 x 
100 mL brine, and dried over Ha^SO,- flatten, conoentretton of fittrate and drying 
gave a yellow oa. which was purified on silica gel coiumn (15% ethyl acetata/hexanes. 
0t avity)togive4.70g(6^)ofaye^c^^«l* <H NMR (300 MHz, CDCy 
identical to the spectrum of the title compound from Preparation 1 . 
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mmol. 1.0 equiv) of 4-propyfcenzoic add were partially oTsaorved 
in 50 mL conVr^O. and chilled in an ice bath. A solution of 4.7 mL (74.7 mmol. 1-3 
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equiv) cone. HNO s in mL cone. H,S0 4 was added dropwise over 1-2 minutes. After 
stirring 1 hour at 0*C. the reaction mixture was poured into a 1 L beaker half full with 
ice. After stirring 10 minutes, the white solid which formed was filtered, washed 1 x 
HjO. and dried to give 12.01 g (100%) of the title compound: mp 106-109°C; IR (KBr) 
5 3200-3400, 2966, 2875, 2667. 2554, 1706. 1618, 1537. 1299, 921 cm- 1 ; 'H NMR (300 
MHz, DMSO-dJ 6 0.90 (L 3H, J=7.4 Hz). 1 .59 (m, 2H), 2.82 (m. 2H), 7.63 (d, 1H. J=8.0 
Hz), 8.12 (dd. 1H. J=1.7, 8.0 Hz), 8.33 (d, 1H, J=1.7 Hz); "C NMR (75.5 MHz, DMSO- 
dj 6 14.2. 23.7. 34.2. 125.4. 130.5. 132.9. 133.6. 141.4. 149.5. 165.9; Anal, calcd for 
CJ4,,N0 4 *1MHyO: C. 56.20; H. 5.42; N. 6.55. Found: C. 56.12; H. 5.31; N. 6.81. 

10 B. 3-Amino-4-oropvt-benzok; add 

A mixture of 11.96 g (57.2 mmol) 3-nrtro-4-propyl-benzoic acid and 1.5 g 10% 
Pd/C. 50% water wet. in 250 mL CH,OH was placed on a Parr hydrogenation 
apparatus and shaken under 25 psi H, at ambient temperature. After 1 h, the reaction 
mixture was filtered through Cefite®, and the filtrate concentrated and dried to give 9.80 

15 g (96%) of a pale yellow crystalline solid: mp 1 39.5-142.5»C; IR (KBr) 3200-2400. 3369. 
3298. 2969. 2874. 2588, 1690. 1426, 1260, 916. 864 cm 1 ; 'H NMR (300 MHz, DMSO- 
dj 6 0.90 ft, 3H. J*7.2 Hz), 1.52 (m. 2H). 2.42 (m, 2H). 5.08 (br s, 2H), 6.96 (d, 1H, 
J=7.8 Hz). 7.05 (dd. 1H. J*1.7. 7.8 Hz). 7.20 (d. 1H. J=1.7 Hz); MS (CI, NHJ m/z 180 
M+H\ base); Anal, calcd for C^JHO^nHfi: C. 64.85; N, 7.89; N, 7.56. Found: 

20 C. 64.69; H. 7.49; N. 7.86. 

C. 3^nboxv-6-ofQPvl-berganedlazo t-butvl sulfide 

A mixture of 8.80 g (49.1 mmol, 1.0 equiv) 3-afnmo-4-propyl-benzoic acid and 

2.34 g (22.1 mmol. 0.45 equiv) sodium carbonate in 55 mL HjO was heated gentty with 

a heat gun until most dissolved. The reaction mixture was chilled in an ice bath, and 

25 a solution of 3.73 g (54.0 mmol, 1.0 equiv) sodium nitrite in 27 mL H,0 was added 
dropwise. After 15 minutes, the reaction mixture was transferred to a dropping funnel 
and added over 10 minutes to a beaker containing 55 g of crushed ice and 10.6 mL 
cone HCI. After stirring 10 minutes, the contents of the beaker were transferred to a 
dropping funnel and added over 5 minutes to a room temperature solution of 5.31 mL 

30 (47.1 mmol, 0.96 equiv) t-butvl thiol in 130 mL ethanot. The pH was adjusted to 4-5 
by addition of saturated aqueous Na,CO, solution, and the reaction mixture was 
aBowed to stir 1 hour at ambient temperature. 200 mL brine were added, and the 
mixture was filtered. The solid was washed 1 x H,0 and dried overnight to give 12.25 
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g (89%) of a brown/rust colored powder (caution - stench): mp 1 02°C (dec); 1R (KBr) 
3200-2400, 2962. 2872, 2550, 1678. 1484, 1428. 1298. 1171 cm 1 ; 'H NMR (300 MHz, 
DMSO-d.) 6 0.84 (t. 3H, J=7.3 Hz). 1.48 (m. 2H). 1.55 <s. 9H). 2.42 (m, 2H). 7.29 (d. 
1H. J=1.6 Hz). 7.50 (d. 1H. J=8.0 Hz), 7.86 (dd. 1H. J=1.7, 7.9 Hz), 13.18 (br s. 1H); 
MS (thermospray. NH 4 OAc) m/z 281 (M+H+. base); Anal, calcd for OJi^O^: C. 
59.96; H, 7.19; N, 9.99. Found: C. 59.71; H. 7.32; N. 10.02. 

D. 3-EthvM H-indazole-6-tarboxvlic acid 

A solution of 12.0 g (42.8 mmol, 1.0 equrv) 3-carboxy-6-propy}-benzenediazo 
t-butyl sulfide in 150 mL DMSO was added dropwtse over 15 minutes to a room 
temperature solution of 44.6 g (398 mmol. 9.3 equiv) potassium t-butoxkJe in 200 mL 
DMSO. After stirring 2 hours at ambient temperature, the reaction mixture was poured 
into 1.5 L of 0*C 1N HCI. stirred 5 minutes, then extracted 2 x 350 mL ethyl acetate. 
The ethyl acetate extracts (caution-stench) were combined, washed 2 x 250 mL H,O t 
and dried over MgS0 4 . Filtration, concentration of filtrate and drying gave a tan solid, 
which was triturated with 1 L of 1:3 Et,0/Hexanes and dried to give 7.08 g (87%) of a 
tan crystalline powder, mp 248-251 •C; IR (KBr) 3301 . 3300-2400. 2973. 2504, 1702. 
1455, 1401. 1219 cm* 1 ; 1 H NMR (300 MHz, DMSO-dJ 6 1.31 (L 3H. J=7.6 Hz). 2.94 
(q. 2H. J«7.6 Hz). 7.63 (dd. 1H, J»1.1. 8.4 Hz). 7.81 (d. 1H. J=8.4 Hz). 8.06 (d. 1H, 
J-1.1 Hz). 12.95 (br s. 1H); MS (CI. NHJ m/z 191 (M+H+. base); Anal, calcd for 
C^JV^Cv C, 63.14; H. 5.30; N, 14.73. Found: C. 62.66; H. 5.42; N, 14.80. 

E. 3-EthvM H-jndazote-6-carboxvttc acid mcthvt ester 

8.78 g (45.8 mmol, 1.1 equiv) 1-<3-dimethytamiriopropyl)-3-e^ 
hydrochloride were added in one portion to a room temperature solution of 7.92 g (41 .6 
mmol. 1.0 equiv) 3-ethyH H-indazote-6-carboxyfic acid. 16.9 mL (416 mmol. 10 equiv) 
methanol and 5.59 g (45.8 mmol. 1.1 equiv) DMAP in 250 mL CH,CV After 18 hours 
at room temperature, the reaction mixture was concentrated to -150 mL, diluted with 
500 mL ethyl acetate, washed 2 x 100 mL1N HQ, 1 x 100 mL HjO, 1 x 100 mL brine, 
and dried over Na^Cy Filtration, concentration of filtrate and drying gave 7.8 g of a 
brown solid, which was purified on a sBca gel column (30% to 50% ethyl 
acetate/hexancs gradient) to give 6.41 g (75%) of a tan soBd: mp 107-108'C; IR (KBr) 
3100-2950. 1723, 1222 cm' 1 ; 'H NMR (300 MHz. CDCy * 8.19 (m. 1H), 7.7-7^ (m, 
2H). 3.96 (s. 3H), 3.05 (q. 2H. J«7.7 Hz). 1.43 (L 3H, 7.7 Hz); MS (CI, NH,) m/z 205 
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(M+ H*. base); Anal, calcd for C,^ C 64.70; H. 5.92; N. 13.72. Found: C, 

64.88; H, 6.01; N, 13.96. 

p i^ Y el QD entvl-^«hNyU1H-ind^ ^'»-fi-carboxviir. arid methyl ester 

1*17 g (29.4 mmol. 1.05 equiv) sodium hydride, 60% oil dispersion, were added 
in one portion to a room temperature solution of 5.7 g (27.9 mmol, 1 .0 equiv) ^thyl- 
IH-indazo.e-6-^rboxylic acid methyl ester in 125 mL anhydrous DMF. After 20 
minutes. 3.89 mL (36.6 mmol. 1.3 equiv) cyclopentyl bromide were added dro P w,se. 
and the reaction mixture allowed to stir overnight at room temperature. The mocture 
was then poured into 1 L H,0 and extracted 3 x 400 mL H ,0. 1 x 200 mL brine^ and 
dried over Na 2 S0 4 . Filtration, concentration of filtrate and drying gave an amber o,l. 
which was purified on a silica gel co»umn (10% ethyl acetate/hexanes. gravity) to g.ve 
5 48 g (72%) of a dear oil: 'H MR (300 MHz. CDCg 6 8.16 (d, 1H. J=1 .0 Hz). 7.7 (m. 
2H). 5.00 (quintet. 1H. J-7.5 Hz). 3.97 (s. 3H). 3.01 (q. 2H, J=7.6 Hz). 2.2 (m. 4H) ,2.0 
(m. 2H). 1-8 (m. 2H). 1.39 (t. 3H. J=7.6 Hz); HRMS ca.c for C.H^O, 272.1526. 

Found: 272.15078. 

G 1 -r Y rtot>entvl-*-«*hvt.1 H-inH «TntA-6-carboxvtic acid 
A mixture of 5.24 g (19.2 mmol. 1.0 equiv) l-cyclopentyl-3-ethyl-1H-indazole-6- 
carboxyiic acid methyl ester in 120 mL methanol and 60 mL 1N NaOH was heated to 
reflux After 1 hour, the reaction mixture was cooled to room temperature, 
concentrated to 75 mL. acidified to pH * 1 with 1N HCI. and extracted 2 x 200 mL ethyl 
acetate The organic extracts were combined, washed 1 x 150 mL H,0. 1 x 150 mL 
brine and dried over Na^O,. Rtration. concentration of filtrate and drying gave 4.79 
g (96%) of a white solid. A small sample was recrystallized from ethyl acetate/hexanes 
to obtain analytical data: mp 157-159-C; IR (KBr) 3100-2500. 1683. 1298 cm" ; H 
NMR (300 MHz, DMSO-d«) 6 13.0 (br s. 1H). 8.21 (s. 1H). 7.79 (d. 1H. J=7.9 Hz). 7.62 
(sdd 1H. J-1.2. 8.4 Hz), 5.18 (quintet. 1H. J*7.5 Hz). 2.92 (q. 2H. J-7.6 Hz). 2.1 (m, 
2H). 2.0 (m. 2H). 1.85 (m, 2H). 1.6 (m. 2H). 1* (t 3H, J*7.6 Hz); MS (C. NHJ m* 
259 (M+H*. base); Anal, calcd for C ls H„N 2 Oi: C. 69.74; H, 7.02; N, 10.85. Found: C. 
69.77; H. 7.02; N. 10.85. 
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EXAMPLE 1 
2<Wclopentvl-2H-indazole^K^rboxvlicadd(3.5 

1 *Cvctopentvl>2H-tndazole>6-carboxvlic acid f3.5"dichloro-pyridin-4-vnamide 
1 .A 1H-lndazole-€-carboxvlic acid 
5 A partial solution of 1 5. 1 g (1 00 mmol, 1 .0 equiv) 3-amino-4-methyIbenzoic acid 

in 150 mL anhydrous THF was added dropwise to a -20*C solution of 18 mL (146 
mmol, 1 .46 equiv) boron trifluoride etherate in 450 mL ethanol free chloroform. After 
5 minutes, 14 mL (106 mmol, 1.06 equiv) of 90% t-butyt nitrite were added dropwise, 
and the reaction stirred at 0*C for 2 hours. 49 g (500 mmol, 5.0 equiv) potassium 

10 acetate were added portionwise, followed by 2.65 g (10 mmol, 0.1 equiv) 18-crown-6 
in one portion. The reaction mixture was allowed to stir at room temperature for 48 
hours, then was concentrated on a rotary evaporator. 500 mL of 3:7 acetone/ethyl 
acetate and 150 mL 1N HCI were added, and the mixture stirTed for 2 hours. 150 mL 
brine were added and the mixture was filtered. The filtrate was transferred to a 

15 separatory funnel, the layers separated, and the aqueous layer extracted 2 x 100 mL 
3:7 acetone/ethyl acetate. The organic layers were combined and dried over MgS0 4 . 
Rltration and concentration of the filtrate gave a solid, to which were added 250 mL of 
acetic acid. The suspension was heated on a steam bath until mostly dissolved, then 
was removed from the steam bath and 300 mL of ethereal HCI (prepared by passing 

20 HCI (g) through 350 mL EtjO, chilled in an ice bath, for 10 minutes) were added slowly 
to the still hot acetic acid solution. 250 mL Et^O were added and the mixture stirred 
at room temperature for 1 hour. Filtration and drying gave a golden brown powder. 
The powder was suspended in 500 mL of 3:7 acetone/ethyl acetate, 1 00 mL brine were 
added, and the mixture stirred for 1 hour at room temperature. The layers were 

25 separated, and the aqueous layer was extracted 1 x 100 mL ethyl acetate. The 
combined organic layers were dried over MgS0 4 . Filtration, concentration of filtrate and 
drying at high vacuum, room temperature for 18 hours gave 7.81 g (48%) of a brown 
powder mp >275°C; MS (CI, NHJ mfz 180 (M+18*, base). 
1.B 1 H-l ndazote-6-ca rboxvlic acid rnethyj ester 

30 A mixture of 7.59 g (46.8 mmol, 1 .0 equiv) 1 H-tndazole-6-carboxylic acid in 500 

mL CHjOH and 1 mL cone. H,S0 4 was heated to reflux for 8 hours, then allowed to stir 
at room temperature for 18 hours. The mixture was concentrated to -200 mL, diluted 
with 1 L thy! acetate, and washed 1 x 250 mL saturated aqueous NaHCO a , 1 x 250 
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mL H,0. 1 x 250 mL brine, and dried over Na,S0 4 . The aqueous washes were 
extracted with two portions of ethyl acetate to recover additional product. The organic 
layers were combined, concentrated, and dried to give 6.75 g (82%) of a yellow- 
orange-tan solid: 1 H NMR (300 MHz, CDCy 6 10.8 (br s. 1H). 8.28 (dd. 1H, J=0.9, 1.9 
5 Hz), 8.15 (d. 1H, J=1.0 Hz), 7.8 (m. 2H). 3.97 (s. 3H); MS (CI. NHj) m/z 177 (M+H*. 
base). 

1.C 1 -Cvdopentvl-1 H-indazole-6-carboxvlic acid methyl ester and 2z 

cvdoDentvt-2HHndazole-6-cart>oxvlic acid me thvl ester 
1.60 g (39.9 mmol, 1.05 equiv) sodium hydride, 60% oil dispersion, were added 

10 in one portion to a room temperature solution of 6.70 g (38.0 mmol, 1.0 equiv) 1H- 
indazole-6-carboxylic ackJ methyl ester in 150 mL anhydrous DMF. After 30 minutes, 
4.5 mL (41.8 mmol, 1.1 equiv) cydopentyl bromide were added dropwise. and the 
mixture stirred at room temperature for 24 hours. The reaction mixture was diluted with 
1.2 liters of ethyl acetate, washed 3 x 350 mL H a O, 1 x 250 mL brine, and dried over 

1 5 Na 3 S0 4 . Filtration, concentration of filtrate and drying gave 1 2 g of an amber oil, which 
was purified on a 700 g silica gel column (20% ethyl acetate/hexanes. flash) to give 
4.26 g of l-cydopentyt-1H-indazole-6-carboxylic add methyl ester (46% yield, less 
peter isomer) and 3.66 g of 2-cydopenty1-2H-indazole-6-carboxylic add methyl ester 
(39% yield, more polar isomer). Both compounds were orange oils: data for 1H- 

20 indazole regioisomen IR (CHCy 2996. 2955, 2874, 1717. 1249 cm- , •. HRMS calcd for 
C u H n H 2 Or 244.1213; found: 244.1209; data for 2H-indazole regioisomen IR (CHCLJ 
2972, 2955. 2876. 1714. 1242 cm*'; HMRS calcd for CJH^NjOj: 244.1213. Found: 
244.1220. 

1.0 1 -Cvdopentvt-1 H-indazote-6-carboxvlic acid 

25 A mixture of 3.93 g (16.1 mmol. 1.0 equiv) of 1-cydopentyMH-indazole-6- 

carboxylic acid methyl ester. 100 mL CH,OH and 50 mL 1N NaOH was heated to reflux 
for 30 minutes. The reaction mixture was cooled to room temperature, and most of the 
CH,OH removed on a rotary evaporator. The residue was diluted with 325 mL HjO and 
acidified to pH = 1 with 2N HCI. After stirring 5 minutes, the mixture was filtered, and 

30 the solid washed 2 x H,0 and dried ov might to give 3.42 g (92%) of a yellow powder, 
mp 172-175»C; Anal, calcd for C^H^NjO,: C, 67.79; H. 6.13; N. 12.16. Found: C, 
67.62; H, 5.82; N. 12.19. 
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1 -E 2-CvdoDe ntvl-2H-tndazole-6-carfaoxvlic acid 

This compound was prepared according to the method of Example 1 .D. starting 
with 3.28 g (13.4 mmol) 2-cydopentyl-2H-indazole-6-cart>oxylic acid methyl ester, 100 
mL CH,OH and 40 mL 1N NaOH. to give 2.71 g (88%) of light yellow powder, mp 190- 
193»C; Anal, calcd for C^H^O,: C, 67.79; H, 6.13; N, 12.16. Found: C, 67.40; H. 
6.04; N, 12.38. 

1F 1-CvdopenM-1H-inda2 :ole-6-<amoxvtic acid f3.5-dichloro-pvridin-4-vH 
amide 

A suspension of 495 mg (2.15 mmol, 1.0 equiv) 1-cydopentyMH-mdazole-6- 
carboxylic acid. 204 //L (2.79 mmol. 1.3 equiv) thionyl chloride, and 10 //L DMF in 10 
mL anhydrous toluene was heated to reflux for 3 hours, then cooled to ambient 
temperature and concentrated to dryness on a rotary evaporator. In a separate flask, 
a solution of 333 mg (2.04 mmol. 0.95 equiv) 3,5-dichloro4-aminopyridine in 10 mL 
anhydrous THF was added dropwise to a 0*C suspension of 198 mg (4.95 mmol. 2.3 
equiv) sodium hydride. 60% oil dispersion, in 10 mL anhydrous THF. The mixture was 
stirred for 15 minutes at room temperature, then was re cooled to 0*C. A solution of 
the acid chloride (prepared above) in 10 mL anhydrous THF was added dropwise, and 
the reaction mixture allowed to stir at room temperature overnight. 4.5 mL 1N HCI 
were added dropwise to the reaction mixture, which was then diluted with 200 mL 
CHjCI,, washed 1 x 30 mL each H,0, 10% aqueous Na,CO,. HjO. then dried over 
Na,SO«. Purification on a silica gel column (2% CHjOH/ChLCIj, flash) gave 0.76 g 
(94%) of product, a yellow amorphous foam: 1 H NMR (300 MHz, CDCy 58.58 (s, 2H), 
8.19 (d, 1H. J=0.9 Hz). 8.09 (d. 1H. J=0.7 Hz). 7.93 (br s. 1H). 7.84 (dd, 1H. J=0.7. 8.4 
Hz). 7.63 (dd. 1H. J=1.4, 8.4 Hz), 5.08 (quintet 1H), 2.2 (m, 4H). 2.0 (m. 2H). 1.75 (m, 
2H); MS (CI. NhLJ m/z 375 (M+H*. base); Anal, calcd for C 1t H 16 N 4 OCL; C. 57.62; H. 
4.30; N, 14.93; found: C. 57.68; H, 4.55; N, 14.55. 

16 ?^YQtopentYl-2H-tndazokH6-carbQxvlic acid f3 5^ich|oro-pvridin-d- 
vuamide 

This compound was prepared according to the method of Example 1.F. using 
424 mg f 2^dopentyl-2H-indazole-6-cart>oxylic add as starting mat rial to give 406 
mg (59%) of a white amorphous foam: *H NMR (300 MHz, CDCy 6 8.57 (s, 2H), 8.36 
(d, 1H. J-1.4 Hz), 8.06 (d, 1H. J*0.7 Hz), 7.84 (br s, 1H), 7.76 (dd. 1H, J=0 7, 8.6 Hz), 
7.64 (dd, 1H, J*1.5. 8.7 Hz). 5.00 (quint t. 1H). 2.35 (m, 2H), 2.25 (m. 2H), 2.0 (m. 
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2H). 1.8 (m, 2H); MS (CI, NHj) m/z 375 (M+H\ base); Anal, calcd for C ie H 16 N 4 OCI 2 : 
C. 57.62; H, 4.30; N, 14.93. Found: C. 57.39; H, 4.59; N, 14.56. 

EXAMPLE 2 

3-Nitro-4-propvl-benz oic acid 
5 9.44 g (57.5 mmol, 1.0 equiv) of 4-propylbenzoic acid were partially dissolved 

in 50 mL cone. H 2 S0 4 and chilled in an ice bath. A solution of 4.7 mL (74.7 mmol, 1.3 
equiv) cone. HNO, in 10 mL cone. H,S0 4 was added dropwise over 1-2 min. After 
stirring 1 h at 0'C, the reaction mixture was poured into a 1 L beaker half full with ice. 
After stirring 10 min., the white solid which formed was filtered, washed 1 x H,0, and 
10 dried to give 12.01 g (100%) of the title compound: mp 106-109-C: IR (KBr) 3200-3400. 
2966. 2875, 2667. 2554. 1706. 1618, 1537, 1299. 921 cm"'; 'H NMR (300 MHz. DMSO- 
d.) 6 0.90 (t. 3H. J=7.4 Hz). 1.59 (m, 2H), 2.82 (m. 2H). 7.63 (d. 1H. J=8.0 Hz), 8.12 
(dd, 1H, J-1.7. 8.0 Hz). 8.33 (d. 1H. J=1.7 Hz); ia C NMR (75.5 MHz. DMSO-D.) 6 14.2. 
23.7. 34.2, 125.4. 130.5. 132.9. 133.6. 141.4. 149.5. 165.9; Anal, calcd for 
15 CoH^NCVIMHp: C. 56.20; H. 5.42; N. 6.55. Found: C. 56.12; H. 5.31; N, 6.81. 

EXAMPLE 3 
3-Amino-4 -propvt-benzoic acid 

A mixture of 1 1 .96 g (57.2 mmol) 3-nitro-4-propy!-benzoic acid and 1 .5 g 10% 

Pd/C. 50% water wet. in 250 mL CH^OH was placed on a Parr hydrogenation 
20 apparatus and shaken under 25 psi H, at ambient temperature. After 1 h, the reaction 

mixture was filtered through Celrte®. and the filtrate concentrated and dried to give 9.80 

g (96%) of a pale yellow crystalline solid: mp 1 39.5-1 42.5*C; IR (KBr) 3200-2400. 

3369. 3298, 2969. 2874. 25588. 1690. 1426. 1260. 916. 864 cm 1 ; 'H NMR (300 MHz. 

DMSO-cW 6 0.90 <t 3H. J=7.2 Hz), 1 .52 (m, 2H). 2.42 (m. 2H). 5.08 (br s. 2H), 6.96 
25 (d. 1H. J=7.8 Hz). 7.05 (dd. 1H. J-1.7. 7.8 Hz). 7.20 (d, 1H. J=1.7 Hz); MS (CI.NH,) 

m/z 180 (M+H*. base); Anal, cacld for C^H^O^VSHjO: C. 64.85; N. 7.89; N. 7.56. 

Found: C. 64.69; H. 7.49; N. 7.86. 

EXAMPLE 4 



30 



?-Carboxv-6 -propvt4)enzenediazo 



_ equiv) 3-amino-4-propyl-benzoic acid and 

2.34 g (22.1 mmol, 0.45 equiv) sodium carbonate in 55 mL H,0 was heated g ntly with 
a heat gun until mostly dissolved. The reaction mixture was chilled in an ice bath, and 
a solution of 3.73 g (54.0 mmol. 1.0 equiv) sodium nitrite in 27 mL H,0 was added 
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dropwise. After 1 5 min.. the reaction mixture was transferred to a dropping funnel and 
added over 10 min. to a beaker containing 55 g of crushed ice and 10.6 mL cone. HCI. 
After stirring 10 min.. the contents of the beaker were transferred to a dropping funnel 
and added over 5 min. to a room temperature solution of 5.31 mL (47.1 mmol, 0.96 
5 equiv) t-butyl thiol in 130 mL ethanol. The pH was adjusted to 4-5 by addition of 
saturated aqueous Na 2 CO, solution, and the reaction mixture was allowed to stir 1 h 
at ambient temperature. 200 mL brine were added, and the mixture was fiJtered. The 
solid was washed 1 x H,0 and dried overnight to give 12.25 g (89%) of a brown/rust 
colored powder (caution - stench): mp 102°C (dec); IR (KBr) 3200-2400, 2962, 2872, 
0 2550, 1678, 1484, 1428, 1298, 1171 cm* 1 ; 'H NMR (300 MHz, DMSO-d.) 6 0.84 (t, 3H, 
J=7.3 Hz), 1.48 (m, 2H), 1.55 (s, 9H), 2.42 (m, 2H). 7.29 (d, 1H, J=1.6 Hz), 7.50 (d, 1H, 
J=8.0 Hz), 7.86 (dd, 1H, J=1.7. 7.9 Hz), 13.18 (br s. 1H); MS (thermospray, NH 4 OAc) 
m/z 281 (M+H+, base); Anal, calcd for C^H^N^S: C. 59.96; H, 7.19; N, 9.99. 
Found: C. 59.71; H, 7.32; N. 10.02. 

EXAMPLE 5 
3-EthvM H-indazole-6-carboxyfic acid 

A solution of 12.0 g (42.8 mmol, 1.0 equiv) 3-carboxy-6-propyl-benzenediazo 
t-butyl sutfide in 150 mL DMSO was added dropwise over 15 min. to a room 
temperature solution of 44.6 g (398 mmol, 9.3 equiv) potassium t-butoxkJe in 200 mL 
DMSO. After stirring 2 h at ambient temperature, the reaction mixture was poured into 
1.5 L of O'O 1N HC1. stirred 5 min., then extracted 2 x 350 mL ethyl acetate. The 
ethyl acetate extracts (caution - stench) were combined, washed 2 x 250 mL H,0, and 
dried over MgS0 4 . Filtration, concentration of filtrate and drying gave a tan solid, which 
was triturated with 1 L of 1:3 ELCVHexanes and dried to give 7.08 g (87%) of a tan 
crystalline powder mp 248-251 -C; IR (KBr) 3301 , 3300-2400, 2973, 2504, 1702, 1455, 
1401, 1219 cm"; 'H NMR (300 MHz, DMS<Xy 6 1.31 (t, 3H, J=7.6 Hz), 2.94 (q. 2H), 
J=7.6 Hz). 7.63 (dd. 1H. J1.1. 8.4 Hz). 7.81 (d. 1H. J=8.4 Hz), 8.06 (d, 1H. J=1.1 Hz), 
12.95 (br s, 1H); MS (CI. NrLJ nVz 191 (M+H+, base); Anal, calcd for C^H^O^ C. 
63.14; H, 5.30; N, 14.73. Found: C, 62.66; H, 5.42; N, 14.80. 

EXAMPLE 6 

3-EthvM H-mdazote-6-carboxvtic acid methyl ejjgr 

8.78 g (45.8 mmol. 1.1 equiv) 1 ^3^imemylaminopropy0-3^myrkarbod'umkle 
hydrochloride were added in one portion to a room temperature solution of 7.92 g (41 .6 
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mmol. 1-0 equiv) 3-ethyl-1H-indazole-6-carboxylic acid. 16.9 mL {416 mmol. 10 equiv) 
methanol and 5.59 g (45.8 mmol. 1.1 equiv) DMAP in 250 mL CH 2 CL, After 18 h at 
room temperature, the reaction mixture was concentrated to -150 mL. diluted with 500 
mL ethyl acetate, washed 2 x 100 mL 1N HC1 . 1 x 100 mL H 2 0, 1 x 100 mL brine, and 
dried over Na 2 S0 4 . Filtration, concentration of filtrate and drying gave 7.8 g of brown 
solid which was purified on a silica gel column (30% to 50% ethyl acetate/hexanes 
gradient) to give 6.41 g (75%) of a tan solid: mp 107-1 WC; IR (KBr) 3100-2950. 1723. 
1222 cm" 1 ; 'H NMR (300 MHz, CDCy 6 8.19 (m. 1H. 7.7-7.8 (m. 2H). 3.96 (s. 3H). 
3 05 (q. 2H. J=7.7 Hz). 1.43 (t. 3H. 7.7 Hz); MS (CI. NHLJ nVz 205 (M+H*. base); Anal, 
calcd for C t1 H 12 Np a : C. 64.70; H. 5.92; N. 13.72. Found: C. 64.88; H. 6.01; N. 13.96. 

EXAMPLE 7 

i^ Y rJnoentvl-3-AthvMH-inda2ole^-carbQ wlic acid methyl ester 
1 .17 g (29.4 mmol. 1 .05 equiv) sodium hydride. 60% oil dispersion, were added 
jn one portion to a room temperature solution of 5.7 g (27.9 mmol, 1.0 equiv) 3-ethyl- 
1H-indazole-6-carboxylic acid methyl ester in 125 mL anhydrous DMF. After 20 min.. 
3.89 mL (36.6 mmol. 1.3 equiv) cyclopentyl bromide were added dropwise, and the 
reaction mixture allowed to stir overnight at room temperature. The mixture was then 
poured into 1 L H 2 0 and extracted 3 x 450 mL ethyl acetate. The organic extracts 
were combined, washed 3 x 400 mL HLO. 1 x 200 mL brine, and dried over Na 2 S0 4 . 
Filtration, concentration of filtrate and drying gave an amber oil. which was purified on 
a silica gel column (10% ethyl acetate/hexanes, gravity) to give 5.48 g (72%) of a dear 
oil: 'H NMR (300 MHz. CDCg *8.16 (d. 1H. J=1.0 Hz). 7.7 (m. 2H), 5.00 (quintet. 1H, 
J=7.5 Hz). 3.97 (s. 3H), 3.01 (q. 2H. J=7.6 Hz). 2.2 (m. 4H), 2.0 (m, 2H), 1.8 (m, 2H), 
1.39 (t.3H.J*7.6 Hz); HRMS calcd for C^H^O,: 272.1526. Found. 272.15078. 

EXAMPLE 8 
1 ^ydopcntvl-3-«thvl-1 H- indazote-6-carboxvlic a 
A mixture of 5.24 g (1 9.2 mmol, 1 .0 equiv) 1 -cydopentyl-3-ethyM H-indazole-6- 
carboxylic acid methyl ester in 120 mL methanol and 60 mL 1N NaOH was heated to 
reflux. After 1 h, the reaction mixture was cooled to room temperature, concentrated 
t 75 mL. acidified to pH = 1 with 1N HCI. and xtracted 2 x 200 mL ethyl acetate. The 
manic extracts were combined, washed 1 x 150 mL Hp. 1 x 150 mL brine, and dried 
overNa,S0 4 . Filtration, concentration f filtrate and drying gave 4.79 g (96%) of a 
w^H« A small sample was recrystalliz d from ethyl acetate/hexanes to obtain 
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analytical data: mp 157-159 °C; IR (KBr) 3100-2500, 1683, 1298 cm* 1 ; 1 H NMR (300 
MHz, DMSO-d,) 6 13.0 (br s. 1H, 8.21 (s, 1H), 7.79 (d. 1H, J=7.9 Hz). 7.62 (sdd, 1H. 
J=1.2, 8.4 Hz), 5.18 (quintet. 1H, J=7.5 Hz), 2.92 (q, 2H, J=7.6 Hz), 2.1 (m, 2H), 2.0 
(m. 2H). 1.85 (m, 2H), 1.6 (m, 2H). 1.29 (t. 3H, J=7.6 Hz); MS (CI, NH 3 ) m/z 259 
(M+H*. base). Anal, calcd for C, s H 16 N 2 0 2 : C, 69.74; H, 7.02; N, 10.85. Found: C, 
69.77; H, 7.02; N, 10.85. 

EXAMPLE 9 

1-CvdQDentvt- 3-ethvl-1H-<ndazote-6-carboxvllc acid (3.5-dichtoro-pvridin-4-vlV 
amide 

9.A 1-Cvclopentvt-3-ethvl-1 H-indazole-6-cart>oxvlic acid 
7.73 mL (18.9 mmol, 1.0 equiv) n-butyl lithium, 2.45 M in hexanes, were added 
dropwise to a -78°C solution of 5.55 g (18.9 mmol, 1.0 equiv) 6-bromo-1 -cydopentyl-3- 
ethyM H-indazole in 100 mL anhydrous THF. After 30 minutes. C0 2 (g) was bubbled 
into the reaction mixture for 1 5 minutes. The reaction mixture was warmed to room 
temperature over several hours, then poured into 600 mL H 2 0, acidified to pH = 1 , and 
extracted 2 X 250 mL ethyl acetate. The organic extracts were combined, washed 1 
x 150 mL HjO, 1 x 100 mL brine, and dried over Na 2 SCy Filtration, concentration of 
filtrate and drying gave 4.90 g (100%) of off-white crystals: mp 153-155°C; 'H NMR 
(300 MHz, DMSO-d*) identical with the spectrum of the product from Example 12. 
9.B 1-Cvdopentvl-3-ethvt-1H-indazole-6-carbonvl chloride 
791 /A. (10.8 mmol, 1.4 equiv) thionyl chloride were added to a room 
temperature solution of 2.00 g (7.74 mmol, 1.0 equiv) 1 -cyctopentyl-3-ethyH H- 
indazole-6-carboxylic acid and 100 pL DMF in 100 mL anhydrous toluene. The 
reaction mixture was heated to reflux for two hours, then cooled to room temperature, 
concentrated on a rotary evaporator, and dried at high vacuum, room temperature to 
give 2.16 g (100%) of brown crystals: mp 46-48 # C; MS (CI, NHj) mfe 279 (M+H*. "CI), 
277 (M+H*. "CI). 

9 C 1 -CvctoDcntvl-3-ethvM H-tndazole-S-cartxaxvfic add (3.5-dichloro-ovridin- 
4-vn-amide 

This compound was prepared according to the method of example 1.F, using 
1.08 g (3.87 mmol) 1-cydopentyl-3-ethyH H-indazole-6-carbonyl chloride as starting 
mat rial, to give 1.327 g (85%) f pale yellow crystalline solid: mp 174-176*C; MS (CI, 
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NH 3 ) mte 405 (M+H\ w Cl). 403 (M+H*. "CI); Anal, calcd for CH^OCL; C, 59.56; 
H, 5.00; N. 13.89. Found: C. 60.23; H, 5.42; N. 14.09. 

EXAMPLE 10 

< ^y^^nh/US-ethvM M-inrl a7 ote-6-c?rtv.wiic add (A 6-dichloro-PYrimidin-5-vl)- 



5 amide 

50 pL (0.680 mmol. 1.3 equiv) thionyl chloride were added to a room 
temperature solution of 135 mg (0.523 mmol. 1.0 equiv) 1-cyclopentyl-3-ethyl-1H- 
indazole^carboxylic acid and 10 pL DMF in 5 mL anhydrous toluene. The react.on 
mixture was heated to reflux for 2 hours, then cooled to room temperature. 
0 concentrated to dryness on a rotary evaporator, and dried at high vacuum, room 
temperature for several hours. 21 mg (0.523 mmol. 1.0 equiv) sodium hydnde. 60% 
oil dispersion, were added to a separate flask containing a room temperature solufon 
of 86 mg (0.523 mmol. 1.0 equiv) S-amincM.e-dichloro^yrimidine in 5 mL anhydrous 
DMF. After 10 minutes, a solution of the acid chloride (prepared above) in 5 mL 
1 5 anhydrous DMF was added, and the mixture stirred for 24 hours at room temperature. 
The reaction mixture was then heated to 70'C for 1.5 hours, cooled to room 
temperature, diluted with 75 mL ethyl acetate, washed 2 x 15 mL H 2 O t 1 x16mL brine, 
and dried over MgS0 4 . The cmde product was purified on a silica gel column (20% 
ethyl acetate/hexanes) to give 31 mg (15%) of white crystalline solid: mp 171-172'C; 
20 Anal, calcd for C^^OCL: C. 56.44; H. 4.74; N. 17.32. Found: C, 56.38; H. 4.76; 
N. 17.33. 

EXAMPLE 11 

1 ^vdoDep*Y t -3-*» thvM H-indazo4e-fi-rart>oxvlic »r?A phenvlamide 
46 pL (0.629 mmol. 1.3 equiv) thionyl chloride were added to a room 
25 temperature solution of 125 mg (0.484 mmol, 1.0 equiv) 1-cydopentyl-3-ethyMH- 
indazole-6-carboxyHc acid and 5 pL DMF in 5 mL anhydrous toluene. The reaction 
mixture was heated to reflux for 2 h. then cooled to room temperature, concentrated 
to dryness on a rotary evaporator, and dried at high vacuum, room temperature for 
several hours. The crude add chloride was dissolved in 5 mL C^CL, and added to a 
30 room temperature solution of 49 pL (0.532 mmol. 1 .1 equiv) aniline and 67 pL (0.484 
mmol. 1.0 equiv) triethylamine in 5 mL CH,CL, After 18 h at room temperature, the 
reaction mixture was diluted with 75 mL ethyl acetate, washed 1 x 15 mL each 1N HCI. 
HP. brine, and dried ov r Na,S0 4 . Filtration, concentration of filtrate and drying gave 
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180 mg of an amber oil, which was purified on a silica gel column to give 160 mg of 
an off-white solid. Crystallization from ethyl acetate/hexanes gave 130 mg (81%) of a 
white crystalline solid: mp 146-147°C; Anal, calcd for C^H^NjO: C, 75.65; H. 6.95; N, 
12.60. Found; C. 75.65; H. 7.02; N, 12.55. 

EXAMPLE 12 

4-f(1-Cvclopentvl-3-ethvl-1H-inda?ol e-6-carbonvlVaminoVbenzoic acid methyl 
ester 

This compound was prepared according to the method of Example 1 1 , using 
300 mg (1.16 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-indazole-6-carboxylic acid and 
193 mg (1.28 mmol, 1.1 equiv) methy W-amino-benzoate as starting materials to give 
415 mg (91%) of white crystals: mp 129-132°C; Anal, calcd for C^H^N^: C. 70.56; 

H. 6.44; N, 10.73. Found: C. 70.36; H, 6.43; N, 10.61. 

EXAMPLE 13 

1-Cyclopentvl-3-ethvl-1H-indazole-6-e arboxvnc acid (3-chlorp-phenvft-amidg 
This compound was prepared according to the method of Example 1 1 . using 
150mg (0.581 mmol, LOequrv) 1 -cyclopentyl-3-ethyl-1 H-jndazole-6-carboxylic acid and 
68 //L (0.639 mmol, 1.1 equiv) 3-chloro-aniline as starting materials to give 211 mg 
(99%) of a dear oil: HRMS calcd for C^H^NjOCI + H: 368.1532. Found: 368.1567. 

EXAMPLE 14 

1 -CvctopenM-3-ethvM H-indayol e-6-carboirvKe addf 3-nremoxv-ohenvn-amiri* 

87 mg (0.708 mmol, 1.0 equiv) DMAP were added to a room temperature 
solution of 196 mg (0.708 mmol, 1.0 equiv) 1 -cyclopentyt-3-ethyM H-indazole-6- 
carbonyf chloride, 99 pL (0.708 mmol, 1 .0 equiv) triethylamine and 80 fiL (0.708 mmol. 

I . 0 equiv) m-anisidine in 5 mL CHjCI,. After 48 hours, the reaction mixture was diluted 
with 75 mL ethyl acetate, washed 2 x 15 mL 1N HO, 1 x 15 mL H^O, 1 x 15 mL brine, 
and dried over MgSCv Filtration, concentration of filtrate and drying gave 0.27 g of an 
amber solid, which was purified by silica gel chromatography (ethyl acetate/hexanes 
gradient 10%. 20%) to give 1 18 mg of a dear oil Crystallization from petroleum ether 
gave 75 mg (29%) of a white powder mp 91-93»C; Anal, calcd for C^H^Cy C. 
72.71; H. 6.95; N, 11.56. Found: C. 72.35; H. 7.15; N, 11.47. 
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EXAMPLE 15 

1-CvcloDentvt-3-ethv»-1H-inda2Q>e-6-cartooxvlic acid py ridin-4-vlamide 
46 pL (0-629 mmol. 1.3 equiv) thionyl chloride were added to a room 
temperature solution of 125 mg (0.484 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H- 
5 indazole-6-carboxylic acid and 5 //L DMF in 5 mL anhydrous toluene. The reaction 
mixture was heated to reflux for 2 hours, then cooled to room temperature, 
concentrated to dryness on a rotary evaporator, and dried at high vacuum, room 
temperature for several hours. The crude acid chloride was dissolved in 5 mL 
anhydrous pyridine, 50 mg (0.532 mmol, 1.1 equiv) 4-ammopyridine were added, and 

10 the mixture heated to 40°C for 1 hour. The reaction mixture was cooled to room 
temperature and allowed to stand overnight 10 mL HjO were added, and the mixture 
was concentrated to dryness on a rotary evaporator. The residue was taken up in 50 
mL H 2 0 and 25 mL CHjCL,, and the layers separated. The aqueous layer was 
extracted 1 x 25 mL CH,Clj. The organic extracts were combined, washed 1 x 1 0 mL 

15 each H 2 0, brine, and dried over Na 3 S0 4 . Filtration, concentration of filtrate and drying 
gave 133 mg of a white foam, which was purified on a silica gel column (25% 
CH,OH/CH 2 Clj) to give 122 mg of white needles. Recrystallization from ethyl 
acetate/hexanes gave 101 mg (62%) of white shiny plates: mp 144-146»C; Anal, calcd 
for CjoHal^O: C, 71.83; H, 6.63; N, 16.75. Found: C. 72.00; H. 7.03; N. 16.16. 

20 EXAMPLE 16 

1 .QvctooenM-3-ethvM H-«ndazole-6-carboxvtk: acid pvridin-3-vlamide 
This compound was prepared according to the method of Example 15, using 58 
mg (0.210 mmol, 1.0 equiv) 1 -cydopentyl-3-ethyH H-indazole-6-carbonyl chloride and 
22 mg (0.231 mmol, 1 .1 equiv) 3-aminopyridine as starting materials, to give 24 mg 

25 (34%) of white crystals: mp 133-135-C; HRMS calcd for C,JiJi 4 0 ♦ H: 335.1872. 
Found: 335.1900. 

EXAMPLE 17 

1 -Cvctopentvk3-ethvl-1 HHnda2ole-6-carboxvl ic acid pvridin-2-vlamide 
This compound was prepared according to the method of Example 1 5, using 49 
30 mg (0. 1 77 mmol, 1 .0 equiv) 1 -cydopentyl-3-ethyM H-indazole-6-carbonyl chloride and 
18 mg (0.195 mmol, 1.1 equiv) 2-arninopyridine as starting materials, to give 17 mg 
(34%) of yellow amorphous foam: HRMS calcd for r^Ha^O ♦ H: 335.1872. Found: 

335.1874. 
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EXAMPLE 18 

1 -nv C loDentvt-3-^ »h Y i-1 H-indaz P i»-fi-carboxvlic acid (pyridin-4-YlmethYl)-amide 
This compound was prepared according to the method of Example 15, using 51 
mg (0.184 mmol. 1.0 equiv) l^ydopentyl-3-ethyl-1H-inda2ole-6-carbonyl chloride and 
20 tA- (0.193 mmol. 1.05 equiv) 4-(aminomethyl)pyridine as starting materials, to give 
13 mg (20%) of white crystals: mp 147-149«C; HRMS calcd for C ai H M N 4 0 ♦ H: 
349.2028. Found: 349.2031. 

EXAMPLE 19 

i -Ty^oe"^^ 1 ^ 1 H-indazniA-6-carboxvli r a rid^vridin^-vt-ethyl)-amide 
0 This compound was prepared according to the method of Example 1 5, using 78 

mg (0.282 mmol, 1.0 equiv) l^clopentyl-3-ethyl-1H-indazole^carbonyl chloride and 
36 (0.295 mmol, 1.05 equiv) 4-(2-aminoethyl)pyridine as starting materials, to give 
35 mg (35%) of white crystals: mp 123-1 26'C; Anal, calcd for C S H„N 4 0«1/4H 2 0: C. 
72.01; H. 7.28; N, 15.27. Found: C, 71.77; H. 7.45; N, 15.23. 
5 EXAMPLE 20 

i-Cvdooentvl-3^thYl-1H-inda 7 nte^-carboxvlic acid quinolin-5-ylamide 
This compound was prepared according to the method of Example 1 5, using 91 
mg (0.329 mmol, 1.0 equiv) i-cyctopentyV3-ethyMH-irKJazote^rbonyl chloride and 
52 mg (0.362 mmol. 1.1 equiv) 5-amino-quinoline as starting materials, to give 38 mg 
20 (30%) of pale yellow powder, mp 176-178'C; Anal, calcd for C^^O: C. 74.96; H. 
6.29; N, 14.57. Found: C, 74.33; H, 6.53; N. 14.31. 

EXAMPLE 21 

1-Cvriopentvl-3~ethvM H-inriarote-S-^rtoowiicack*? &-dichloro-ohenvlVamtde 

1.1 mL (15.1 mmol. 1.3 equiv) thionyl chloride were added to a room 
temperature solution of 3.00 g (11.6 mmol. 1.0 equiv) 1-cydopentyl-3-ethyHH- 
indazole-6-carboxytic acid and 1 50 //L DMF in 60 mL anhydrous toluene. The reaction 
mixture was heated to reflux for two hours, then cooled to room temperature, 
concentrated on a rotary evaporator, and dried at high vacuum, room temperature to 
give 3.40 g yellow-brown crystals. 1.88 g (11.6 mmol, 1.0 equiv) 2.6-dichloroaniHne 
30 were added, and the mixture heated in a 200*C oil bath under nitrogen atmosphere. 
After 15 minutes, th reaction mixture was cooled to room temperature. 75 mL ethyl 
acetat and 50 mL saturated aqueous NaHCO, were added, and the mixture stirred for 
10 minutes. The layers w re separated, and the organic layer was washed 1 x 20 mL 
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saturated NaHCO Sl 1 x 20 mL H 2 O t 1 x 20 mL brine, and dried over Na 2 S0 4 . Filtration, 
concentration of filtrate and drying gave a brown solid, which was recrystalfized from 
ethyl acetate/hexanes to give 3.78 g (81%) of tan crystalline solid: mp 177-179°C; 
Anal, calcd for C 21 H 2l N 3 OCI 2 : C. 62.69; H, 5.26; N, 10.45. Found: C, 62.67; H, 5.20; 
5 N, 10.43. 

EXAMPLE 22 

44(1 -CvcloDentvt-3-ethvl-1 HHndazole-6-carbonviyaminol-benzoic acid 
A mixture of 380 mg (0.971 mmol, 1.0 equiv) 4-{(1-cyclopentyl-3-ethyl-1H- 
indazole-6-carbonyl)-amino]-benzoic acid methyl ester, 4 mL 1N NaOH and 20 mL 
10 methanol was heated to reflux for 40 minutes. After cooling to room temperature, the 
reaction mixture was concentrated on a rotary evaporator, and the residue diluted with 
150 mL H 2 0, acidified to pH = 1, and extracted 2 x 50 mL ethyl acetate. The organic 
extracts were combined, washed 1 x 25 mL each H a O, brine, and dried over Na 2 S0 4 . 
Filtration, concentration of filtrate, and drying at high vacuum, room temperature gave 
15 298 mg (81%) of a white crystalline solid: mp 249-251 °C; Anal, calcd for C^H^C^: 
C, 70.00; H, 6.14; N, 11.13. Found: C, 69.66; H, 6.13; N, 11.08. 

EXAMPLE 23 

1 -Cvctopentvt-3-ethvM HHndazole-6-carboxvtic acid M-benzvloxycarbamoyl- 
phenvtVamide 

20 140 mg (0.728 mmol, 1.1 equiv) 1^3KJimethylaminopropyl)-3^thylcarbodiimkJe 

hydrochloride were added in one portion to a room temperature solution of 250 mg 
(0.662 mmol, 1.0 equiv) 4-{(1 -cydopentyt-3-ethyH H-indazole-6-cartx>nyt>-amino]- 
benzoic acid, 106 mg (0.662 mmol, 1.0 equiv) O-benzylhydroxylamine hydrochloride, 
101 mg (0.662 mmol, 1.0 equiv) 1 -hydroxy benzotriazole hydrate, and 194 //L (1.39 

25 mmol, 2.1 equiv) triethyiamine in 25 mL CH^CI*. After 18 hours, the reaction mixture 
was diluted with 150 mL ethyl acetate, washed 1 x 25 mL each 1 N HCI, HjO, brine, and 
dried over Na 2 S0 4 . The crude product was purified on a silica gel column (2% 
CHaOH/CHjCI* flash) to give 212 mg (66%) of white crystalline solid: mp 194-198°C; 
Anal, calcd for C^H^O,: C. 72.17; H, 7.10; N. 11.61. Found: C. 71.62; H, 6.47; N, 

30 11.85. 
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EXAMPLE 24 
l-3-ethvM H^ri^m^^rboxyWc — 



fdroyvcartaamovl- 



ph^nYiyamide 

A mixture of 1 87 mg (0.387 mmol, 1 .0 equiv) 1 -cydopentyl-3-ethyM H-ndazole- 
5 e^arboxylic add ^-benzyloxycarbamoyl-phenyD-amide and 200 mg 10% Pd/C ,n 10 
mL ethyl acetate and 10 mL methanol was placed on a Parr® hydrogenation apparatus 
and shaken under 30 psi H, at room temperature for 1 hour. The reaction mixture was 
filtered through Celite®. and the filtrate concentrated and dried to give a tan so.,d. 
Purification on a silica gel column (C^OH/CHp, gradient 4%. 10%. 20%. flash) gave 
10 74 mg (49%) of a tan solid: mp 175-C (dec); HRMS calcd for WA * H: 
393.1928. Found: 393.1949. 

EXAMPLE 25 

25.A -1 ^ Y Hohutvt-3^*hvUl H-inda7"iA-fUrart>oxvlir acid methyl ester 
This compound was prepared according to the method of Preparation 3. using 
15 750 mg (3.67 mmol. 1.0 equiv) 3^thyM H4ndazole^carboxyiic acid methyl ester and 
0 38 mL (4.04 mmol. 1.1 equiv) cyclobutyl bromide as starting materials to give 307 mg 
(32%) of a clear oil: HRMS calcd for C ls H tt N 2 O a + H: 259.1447. Found: 259.14550. 
25 b ^th yUI^ODmnvt-IH-indar ^^-R-carfaQxyrir acid methyl ester 
This compound was prepared according to the method of Preparation 3. using 
20 750 mg (3.67 mmol. 1.0 equiv) M*M H^axole^rboxylic add methyl ester and 
0 38 mL (4.04 mmol. 1-1 equiv) 2-bromopropane as starting materials to give 359 mg 

(40%) of a ^ ar ^^ n S v ^ Y f °^ ,4 ^ NP ^ H QF !^ ^rrJ^ ^M^er 
This compound was prepared according to the method of Preparation 3. using 
25 750 mg (3.67 mmol. 1.0 equiv) ^thyM Wr^azole^carboxyiic add methyl ester and 
0 39 mL (4.04 mmol. 1.1 equiv) cydopropylmethyl bromide as starting materials to g.ve 
338 mg (36%) of a dear oil: HRMS calcd for CH^O, + H: 259.1447. Found 

259.1435. _f ^, ohe yU3^thvt- a zole-*H arhQ * vlic methvl ester 
30 This" compound was prepared according to th method of Preparation 3. using 

750 mg (3.67 mmol. 1.0 equiv) ^thyl-1 H^ndazole^carboxylic acid methyl ster and 
0 46 mL (4.04 mmol. 1.1 equiv) 3*romocydohexene as starting materials to give 467 
mg (45%) of a dear oil: HRMS calcd for C 17 H a0 N 2 O 2 : 284.1525. F und: 284.1512. 
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25. E 3-Ethvl-1 -f6-(4-Dhenvt-butoxy)-h xvII-1 H-indazole-6-carboxvlic acid 

methyl ester 

This compound was prepared according to the method of Preparation 3. using 
137 mg (0.671 mmol, 1.0 equiv) 3-ethyH H-indazole-6-carboxylic acid methyl ester and 
5 273 mg (0.872 mmol, 1 .3 equiv) 6-(4-phenyl-butoxy)-hexyl bromide as starting materials 
to give 163 mg (56%) of a yellow oil: HRMS calcd for C^H^NjOj + H: 437.2804. 
Found 437.2833. 

EXAMPLE 26 

26. A 1-Cvdobutvl-3-ethvHH-indazole-6- carboxvlic acid 

1 o This compound was prepared according to the method of Preparation 3. using 

225 mg (0.906 mmol, 1.0 equiv) 1-^dobutyl-3-ethyl-1H-inda2ole-6-carboxylic acid 
methyl ester as starting material to give 168 mg (76%) of an off white crystalline solid: 
mp 148-150-C; HRMS calcd for C^H^O, ♦ H: 245.1290. Found: 245.1302. 
26.B 3-EthvM-isopropvMHwndazole-6- cartooxvlic acid 

15 This compound was prepared according to the method of Preparation 3, using 

300 mg (1 .22 mmol, 1 .0 equiv) 3-ethyH -isopropyM H-indazole-6-carboxylic acid methyl 
ester as starting material to give 260 mg (92%) of a pale yellow crystalline solid: mp 
160-163'C; Anal, calcd for C^H^NjO,: C, 67.21; H, 6.94; N, 12.05. Found: C, 67.07; 

H. 7.04; N. 12.16. 

20 26.C 1 -CvdoproPNrimethvl-3-ethvM H-in dazote-6-carboxvtic acid 

This compound was prepared according to the method of Preparation 3. using 
294 mg (1.14 mmol, 1.0 equiv) 1-cydopropvlmcthyl-3-ethvH H-^azoie-6-carboxyBc 
acid methyl ester as starting material to give 261 mg (94%) of a pale yellow crystalline 
solid: mp126-130»C; Anal, calcd for CmH^NjOj: C. 68.83; H. 6.60; N, 11.46. Found: 

25 C. 68.39; H, 6.67; N. 11.41. 

26.D 3-Ethvt-1-T6W4-phenvM3utoxvV-hexvn-1 H-indazole-6-carboxvtic acid 

This compound was prepared according to the method of Preparation 3, using 
147 mg (0.337 mmol, 1.0 equiv) 3-ethyl-1H6-<4-phenyi-butoxy)-hexyri-1HHndazole-6- 
carboxyfic ackJ methyl ester as starting material to give 137 mg (96%) of a pale yellow 
30 oil: HRMS calcd for C^H^O, ♦ H: 423.2648. Found: 423.26795. 
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EXAMPLE 27 

27. A 1-Cvdohexvl-3-ethvt-1H-indazole-6-carboxvlic acid methvl ester 

A mixture of 417 mg (1.47 mmol, 1.0 equiv) 1-cyclohex-2-enyl-3-ethyMH- 
indazole-6-carboxylic acid methyl ester and 50 mg of 10% Pd/C, 50% water wet in 20 
5 mL ethyl acetate was placed on a Parr® hydrogenation apparatus and shaken under 
45 psi H 2 for 45 minutes. The reaction mixture was filtered through Celite®. and the 
filtrate concentrated on a rotary evaporator and dried at high vacuum, room 
temperature to, give 399 mg (95%) of a clear oil: HRMS calcd for C 17 H a N 2 0 2 + H: 

287.1759. Found: 287.1783. 

10 27.B 1 -Cvclohexvt-3-ethvl-1 H-indazole-6-carboxvlic acid 

This compound was prepared according to the method of Preparation 3, using 
366 mg (1.28 mmol, 1.0 equiv) lK^clohexyl-3-ethyl-1H-indazole-6-carboxylic acid 
methyl ester as starting material to give 325 mg (93%) of a pale yellow solid: mp 196- 
197»C; HRMS calcd for C^^fiz + H: 273.1603. Found: 273.1596. 

15 EXAMPLE 28 

28. A 3-EthvM-f4-fluoro-DhenvlV1H-indazote-6-carboxvlic acid methvl ester 
0.245 mL (2.24 mmol, 2.0 equiv) 1 -bromo-4-fluorobenzene were added to a 

room temperature suspension of 0.23 g (1.12 mmol, 1.0 equiv) 3-ethyM H-indazote-6- 
carboxyRc acid methyl ester, 0.23 g (1 .67 mmol, 1 .5 equiv) potassium carbonate, and 

20 -100 mg (0.348 mmol. 0.3 equiv) CiijBr, in 6 mL N-methylpyrrolidinone. The reaction 
mixture was heated to 175*C for 28 hours, then cooled to room temperature, poured 
into 100 mL HjO. and extracted 3 x 50 mL ethyl acetate. The organic extracts were 
combined, washed 2 x 50 mL HjO, 1 x 50 mL brine. The aqueous washes were back 
extracted 1 x 75 mL with ethyl acetate. All ethyl acetate extracts were then combined 

25 and dried over Na 2 S0 4 . Filtration, concentration of filtrate and drying gave 0.6 g of 
brown oil. which was purified on a silica gel column (1 0% ethyl acetate/hexanes) to give 
96 mg (29%) of a white crystalline solid: mp 72-74'C; MS (CI. NHJ mfe 299 (M+H*. 
base). 

28.B 3- E^yl-1-/4-fluoro-ohenvlV1H-indazole-6-ca rboxvlic acid 
30 This compound was prepared according to the method f Preparation 3, using 

96 mg (0.322 mmol, 1 .0 equiv) 3-ethyM -<4-fiuoro-pheny1)-1 H-indazoie-6-carboxyfic acid 
methyl ester as starting material to give 84 mg (92%) of a white solid: mp 204-205 - C; 
HRMS cated for C^H^NaOjF •»• H: 285.1040. Found: 285.10257. 



WO 98/09961 



PCT/IB97/01023 



-57- 



10 



15 



20 



25 



EXAMPLE 29 

1 -Cvclobutvl-3-ethvl-1 H-indazole-6-carboxvlic acid (3 5-dichloro-pyridin-4-vl)- 
amide 

This compound was prepared according to the method of Example 1 0, using 
144 mg (0.589 mmol, 1.0 equiv) 1-cydobutyl-3-ethyl-1HHndazole-6-carboxyiic acid as 
starting material, to give 44 mg (18%) of an off white crystalline solid: mp 166-168°C; 
HRMS calcd for C„H tt N 4 OCI 2 ♦ H: 389.0936. 

EXAMPLE 30 

•thvMHsoDropvMHHndazole-6-carbox vl ic acid (3,5-dichloro-pyridin-4-yr 
amide 

This compound was prepared according to the method of Example 1 0, using 
232 mg (1.00 mmol. 1.0 equiv) 3-ethyl-1-isopropyMH-indazole-6^rboxylic acid as 
starting material, to give 73 mg (20%) of an off white crystalline solid: mp 145-148°C; 
HRMS calcd for C^^^OCIj ♦ H: 377.0936. Found: 377.0938. 

EXAMPLE 31 

i^vcioproDvlmethvl-3-ethvl-1H-inda2ole-6-carbox vlic acid (3.5-dichloro- 
pvridin-4-vlVamide 

This compound was prepared according to the method of Example 10. using 
224 mg (0.917 mmol. 1.0 equiv) 1-cyclopropylmethyl-3-ethyl-1-H-indazole-6-carboxylic 
acid as starting material, to give 51 mg (14%) of an off white crystalline solid: mp 148- 
150 *C; HRMS calcd for 0,^,^00^:389.0936. Found: 389.091. 

EXAMPLE 32 

1 -Cvclohexvl-3-ethvl-1HHn^azole-6^rtj ow''c acid f3.S-dichlor o -pvridin-4H 



This compound was prepared according to the method of Example 10. using 
300 mg (1.10 mmol. 1.0 equiv) l-cydohexyl-3-ethyl-1H-indazole-6-cart>oxyUc acid as 
starting material, to give 83 mg (18%) of an off white crystalline solid: mp 124-127 •C; 
MS(CI. NH,) mfe 421 (M+H„ ^CH^CI). 419(M*H_ „Ch-, 7 CI, base). 417 (M+H„ 
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EXAMPLE 33 

3-Ethvl-1-r6-f4-ohenvl-butoxvVhexvl1-1 H-indazole-6-carboxvlic acid (3.5- 
dichloro-pvridin-4-vl)-amide 

This compound was prepared according to the method of Example 1, using 127 
mg (0.301 mmol, 1.0 equiv) 3-ethyl-1-[6-(4-phenyl-butoxy)-hexyQ-1H-inda2ote-6- 
carboxylic acid as starting material, to give 119 mg (70%) of a clear oil. which was 
crystallized from ether/hexanes to give 72 mg (42%) of white crystals: mp 76-79 # C; 
HRMS calcd for C 31 H 38 N 4 O a CI 2 +H:567.2294. Found: 567.2288 

EXAMPLE 34 

3- EthvM -M- fluoro-ohenvn-1 H-indazole-6-carboxvlic acid f 3 , 5-dichloro-Pvridin- 

4- vD-amide 

This compound was prepared according to the method of Example 10, using 80 
mg (0.281 mmol, 1 .0 equiv) 3-ethyM -(4-fluoro-phenyl)-1 H-indazole-6-cartx>xy1ic acid 
as starting material, to give 22 mg (18%) of a white crystalline solid: mp 197-199 °C; 
HRMS calcd for C„H ia N 4 OCL,F + H: 429.0688. Found: 429.0704. 

EXAMPLE 35 

U 1 -Cvcto DenM-3-athvl-1 H-indazole-6-cart3onvtV-aminoVacetic acidmethvlester. 

1 34 mg (0.697 mmol, 1 .0 equiv) 1 -(3-dimethytaminopropyl)-3-ethylcart)Odiimide 
hydrochloride were added in one portion to a room temperature solution of 180 mg 
(0.697 mmol. 1.0 equiv) 1-cydopentyl-3-ethyl-1H-jnda2ole-6-cart)oxylic acid, 87.5 mg 
(0.697 mmol, 1.0 equiv) glycine methyl ester hydrochloride, 107 mg (0.697 mmol, 1.0 
equiv) 1-hydroxybenzotriazole hydrate, and 194 pL (1 .39 mmol, 2.0 equiv) triethytamine 
in 5 mL CHjCIj. After 18 h, the reaction mixture was diluted with 150 mL ethyl acetate, 
washed 1 x 25 mL each 1 N HQ, H,0. brine.and dried over Na,S0 4 . The crude product 
was purified on a silica gel column (40% ethyl acetate/hexanes, flash) to give 187 mg 
(66%) of a white waxy solid: mp 89-93*C; Anal, calcd for C^V^P» c . 65 - 63 : K 7.04; 
N. 12.76. Found: C, 65.74; H, 7.02; N. 12.74. 

EXAMPLE 36 

U 1 -Cvdopentvt-3-ethvl-l HH ndazole-6-cartoon vn-aminoT-acetic acid 
This compound was prepared according to the method of Preparation 3. using 
1 70mg (0.51 6 mmol, 1 .0 equiv) [(1-cy dope ntyf-3-ethyH H-indazole-6-carix>nyl)-amino}- 
acetic acid methyl ster as starting material to give 155 mg (95%) white crystals: mp 
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■ /» u uft-r fi4 73-H 67VN 13.32. Found: C, 64.73; 
182-184 •C; Anal, calcd for C 17 H a ,N 3 Cv C. oa. i ■a, n, o./ i. n, • - 

H. 6.80; N. 12.81. 

FXAMPLE 37 

< ^ v Hn p«ntvi.3-ethvM ajndazoje^ arfeox^ acid fhenTvtoxYcarbamoyl- 

5 m*»thvlVamide 

This compound was prepared according to the method of Example 23, us.ng 

144mg(0.457mmol.1.0equiv)[(1-cydor^ 

acetic acid as starting materia, to give 125 mg (65%) of a whrte amorphous solid: H 
NMR (300 MHz, CDCl* partial) 6 493 (s. 2H).3.00 (q. 2H. J=7.6 Hz). 2.2 (m, 4H). 2.0 
10 (m. 2H). 1.7 (m. 2H). 1.39 (t. 3H, J=7.6 Hz); MS (CI, NHJ mfe 421 (M+H„, base). 

FXAMPLE 38 

^y^in p^ntyua-ethyt-i^inrtarQle-S ^ ^^ acid hvrtmyvnaroamoYlmethyl- 
amide 

A mixture of 120 mg (0.285 mmol. 1 .0 equiv) l-cydopentyl-^thyM H-indazole- 
15 6-carboxy.icacid (beruyloxycar^moy.-methyMmide and 0.08 g10%Pd/C. 50% water 
wet. in 10 mL methanol and 10 mL ethyl acetate was placed on a Pan* hydrogenafon 
apparatus and shaken under 30 psi H, at room temperature for 40 minutes. The 
reaction mixture was filtered through Celrte®. and the filtrate concentrated and dned 
to give 104 mg of a tan solid. Trituration with hexanes gave 69 mg (73%) of a tan 
20 crystalline powder, mp 105 -C (dec); HRMS calcd for C 17 H a N 4 O s * H: 331.1772. 
Found: 331.1769. 

FXAMPLE 39 

amide 

25 This compound was prepared according to the method of Example 35. using 57 

mg (0.221 mmol, 1.0 equiv) 1^ydopentyl-3-ethyM H-indazole^carboxylic acid and 20 
mg (0.221 mmol. 1.0 equiv) 2-(methylthlo)ethylamine as starting materials. Silica gel 
chromatography (30% ethyl acetate/hexanes) gave 53 mg (73%) of white crystals: mp 
81-83 -C; Anal, calcd for C. 65.21; H. 7.60; N, 12.68. Found: C. 65.26; 

30 H, 7.49; N. 12.81. 
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EXAMPLE 40 

1-Cvdopentvl-3-et hvt-1H-indazole-6-carboxviic add (methoxycarfaamovt-methvl)- 
amide 

This compound was prepared according to the method of Example 37, using 
5 222 mg (0.704 mmol, 1 .0equiv)[(1-cyclopentyl-3-ethyl-1 H-indazole-6-carbonyl)-aminoJ- 
acetic acid and 59 mg (0.704 mmol, 1 .0 equiv) methoxylamine hydrochloride as starting 
materials to give 39 mg of a clear oil, which was crystallized from ether/hexanes to give 
34 mg (14%) of white crystals: mp 135-136 °C; Anal, calcd for C l8 H 24 N 4 0 3 : C, 62.77; 
H, 7.02; N, 16.27. Found:C. 62.64; H, 6.87; N, 16.47. 
10 EXAMPLE 41 

3-ff1-Cvdopentvl-3-ethvl-1H-i ndazole-6-carbonvn-amino1-oroDionic acid ethvl 
ester 

This compound was prepared according to the method of Example 35, using 
297 mg (1.15 mmol, LOequiv) 1-cyclopentyl-3-ethyl-1H-indazole-6-cart)oxylic acid and 
15 177 mg (1.15 mmol, 1.0 equiv) oefa-alanine ethyl ester hydrochloride as starting 
materials to give 372 mg (90%) of white crystals: mp 74-76 *C; Anal, calcd for 
CaoH^CV C. 67.21; H, 7.61; N, 11.76. Found: C.67.40; H, 7.56; N, 11.99. 

EXAMPLE 42 

34(1 -Cvdooentvl-3-ethvl-1 H-indazole-6-carbonviy*minol-oropionic acid 
A mixture of 330 mg (0.923 mmol, 1.0 equiv) 3^(1-cydopentyt-3-ethyMH- 
indazole-6-carbonyl)-aminohpropionic add ethyl ester in 10 mL ethanof and 4 mL 1N 
NaOH was heated to reflux for 1 h. After cooling to room temperature, the reaction 
mixture was concentrated, diluted with 75 mL H a O, acidified to pH 1 , and extracted 3 
x 35 mL ethyl acetate. The organic extracts were combined, washed 1 x 25 mL HjO, 
1 x 25 mL brine, and dried over Na 2 S0 4 . Filtration, concentration of filtrate on a rotary 
evaporator and drying at high vacuum, room temperature gave 297 mg (98%) of white 
solid: mp 151-153 *C; Anal, calcd forC^HaNjO,: C, 65.63; H, 7.04; N, 12.76. Found. 
C, 65.75; H, 7.12; N, 12.91. 

EXAMPLE 43 

1-CvdopenM-3-cthvM H-indazole-6-carb xvlic acid (2-benzvloxvcartoamnyt- 
ethvn-amidft 

This compound was prepared according to the method of Example 37, using 
250 mg (0.759 mmol, 1.0 equiv) 34(1-cydopentyl-3-emyl-1H-indazole-6-carbonyr)- 
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amino}-propionic acid and 121 mg (0.759 mmol. 1.0 equiv) O-benzylhydroxylamine 
hydrochloride as starting materials, to give 237 mg (72%) of a white solid: mp 134-136 
•C; Anal, calcd for C^N.O,: C, 69.10: H. 6.96; N. 12.89. Found: C, 69.36; H. 6.75; 
N, 12.85. 

EXAMPLE 44 

i-(":yclQDentvl-3-ethvl-1H-inda2ole-6-carfaoxvlic a cid (2-hvdroxvcarpamoyl- 
ethvlVamide 

This compound was prepared according to the method of Example 38. using 
203 mg (0.467 mmol. 1 .0 equiv) 1 -cydopentyl-3-ethyl-1 H-indazole-6-carboxylic acid (2- 
benzyloxycarbamoyl-ethyl>-amide as starting material and 50 mg of Pd(OHyC 
(Peariman's catalyst) as catalyst, to give 147 mg (91%) of a white powder mp 166-169 
•C; Anal, calcd for C^^O,: C.62.77; H. 7.02: N, 16.27. Found: C. 62.58; H. 7.12; 
N, 16.27. 

EXAMPLE 45 

l-CvdoDentvl-3-athvM H-inda2ole-6-caft»onvlVmethv l-aminoVacetic acidethvl 
ester 

This compound was prepared according to the method of Example 35, using 
284 mg (1.10 mmol, 1.0 equiv) 1-cy elope ntyt-3-ethyM H-indazole-6-cart>oxylic acid and 
169 mg (1 .1 0 mmol. 1 .0 equiv) sarcosine ethyl ester hydrochloride as starting materials, 
to give 220 mg (56%) of a dear oil: AnaLcalcd for CaoH^NPa: C. 67.21; H. 7.61; N, 
11.76. Found: C. 66.93; H, 7.73; N.11.77. 

EXAMPLE 46 

1 -Cvclopentvt-3-<sthvt-1 H-mda2ole-6 -«rbonvl Vm^thyUaminoT-acetii 
This compound was prepared according to the method of Example 42. using 
201 mg(0.562 mmol. 1 .0 equiv) [(1 -cy dopentyl-3-«thyM H-indazole-6-carbonyl>^nethyl- 
aminol-acetic add ethyl ester as starting material, to give 185 mg (100%) of a white 
amorphous solid: Anal, calcd for C^V^CVIMHp: C. 64.74; H. 7.09; N. 12.58. 
Found: C. 64.73; H. 7.55; N. 12.47. 

EXAMPLE 47 

1 ^vcJQP«ntvt-3-ethvt-1 H-indazote-6-carboxvlir. add fben TVtoxvcarbamovl- 
p«thv1Vmethvl amide 

This compound was prepared according to the method of Example 37. using 
160mg(0.486mmol.1.0 quiv)I(1-cyd pentyl-3^thyl-1 Hnndazoie-6-carbonylHTiethyl- 
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aminoj-acetic acid as starting material, to give 134 mg (64%) of a clear oil: HRMS calcd 
for C^H^Oj * H: 435.2398. Found: 435.2376. 

EXAMPLE 4B 

1-Cvclopentvl"3-ethvHHHnda2ole-6-carboxvlic acid hydroxvcarbamovlmethvl- 
5 methyl amide 

This compound was prepared according to the method of Example 38, using 
126 mg (0.290 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-inda2ole-6-carboxylic acid 
(benryloxycarbamoyknethyl)-methyl amide as starting material and 40 mg of 
Pd(OHyC (Peariman's catalyst) as catalyst, to give 78 mg (78%) of a light tan powder 
10 mp 63 # C (dec); HRMS calcd for C ie H 24 N 4 0 3 ♦ H: 345.19285. Found: 345.1912. 

EXAMPLE 49 

K^vdopentvl"3^thvHH-inda2Q>e^-cart>oxvlic add Khvdroxv-methvt- 
cartoamovl)-methvf)-amrde. 

390 mg (16.9 mmol, 20 equiv) sodium, 3 to 8 mm spheres, were added to 10 
15 mL of methanol portion wise for 30 minutes. A solution of 707 mg (8.47 mmol, 10 
equiv) N-methylhydroxylamine hydrochloride in 1 0 mL methanol was added dropwise, 
and the reaction mixture allowed to stir 10 min. A solution of 279 mg (0.847 mmol, 1.0 
equiv) [(1 -cydopentyl-3-ethyH H-indazole-6-cart>onyf)-amino}-acetic add methyl ester 
in 10 mL methanol was added drop wise, and the reaction allowed to stir 16 h at room 
20 temperature. The mixture was then concentrated to 1/2 of its initial volume, diluted with 
150 mL H,0, acidified to pH = 2, and extracted 2 x 50 mL ethyl acetate. The organic 
extracts were combined, washed in 2 x 20 mL, H 2 0, 1 x 20 mL brine, and dried over 
Na 2 S0 4 . Filtration, concentration of filtrate and drying gave 0.33 g of a dear oil. which 
was purified on a silica gel column (10% CH^OH/CHjCL^, flash) to give 236 mg of a 
25 white foam. Trituration with pentane yielded 150 mg (51%) white amorphous solid: mp 
60 •C (dec); Anal, calcd for C^H^CVHjO: C, 59.65; H, 7.23; N, 15.46. Found: C, 
62.04; H, 7.39: N, 15.86. 

EXAMPLE 50 

50 .A. 1 -Be nzvioxvca rba mo vt-e th vl Vca rba mic acid tert-butv! ester . 
30 This compound was prepared according to the m thod of Example 44, using 

500 mg (2.64 mmol, 1.0 equiv) N-(tert-butoxycarbonyl>-L-alanine and 422 mg (2.64 
mmol, 1 .0 equiv) O-benzylhydroxytamine hydrochloride, to give 583 mg (75%) of a 
white ily solid: 1 H NMR (300 MHz, CDCg 6 9.02 (br s, 1H), 7.37 (m, 5H), 4.95 (m, 
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1H).4.90 (s, 2H). 4.03 (m. 1H). 1.41 (s. 9H). 1.33 (d. 3H. J=7.0 Hz); MS (CI, NH 3 ) 

m/z295 (M+H*. base). 

50. B. S-2-Amino-N-benzvloxY -proDrionarr>iHe hydrochloride. 

HCI (g) was bubbled into a 0°C solution of 561 mg (1.91 mmol. 1.0 equiv) S-(1- 
benzyloxycarbamoyl-ethylj-carbamic acid tert-butyl ester in 10 mL anhydrous 1.4- 
dioxane over 1-2 minutes. The reaction mixture was allowed to stir at room 
temperature for 45 min., then was concentrated on a rotary evaporator and dried at 
high vacuum, room temperature to give 492 mg (>100%) white hygroscopic amorphous 
solid: NMR (300 MHz. DMSOdJ 6 11.8 (s, 1H). 8.38 (br s, 3H). 7.38 (m. 5H), 

4.82(m, 2H), 3.68 (m. 1H). 1.29 (d. 3H. J=6.9 Hz). 

EXAMPLE 51 

L-i^ . YrJnncntvl-3-ethvUimndazol ft -e-earboxvlic acid (1 ^nzyloxycarbamoyl- 
ethvlVamide 

This compound was prepared according to the method of Example 37. using 
200 mg (0.774 mmol, 1 .0 equiv) l^ctopentyl-3^thyl-1HHndazole^carboxylic acid and 
180 mg (0.774 mmol. 1.0 equiv) S-2-amino-h4-benzyloxy-propionamide hydrochloride 
as starting materials, to give 322 mg (96%) of a dear oil: HRMS calcd for C^H^O, 
+ H: 435.2396. Found: 435:2424. 

EXAMPLE 52 

■2-i-w^»>nt v4-^thvt-1 H-4ndazo le-6-carboxvlic acid fl-hydroxvcarbamo 
athvn-amtde 

This compound was prepared according to the method of Example 38. using 
288 mg (0.663 mmol. 1.0 equiv) S-Wctopentyl-3^thyl-1HHndazole^rboxyfic acid 
(1^)enzyloxycarbamoy^thyl>-amide as starling material and 90 mg Pd(OHyC as 
catalyst to give 170 mg (75%) tan powder, mp 106-C (dec); HRMS caJcd for 
C„H*N 4 O a ♦ H: 345.1927. Found: 345.1923. 

EXAMPLE 53 

R^l^nzvlQxvcarba m ovt-ethvlVcarbamic acid tert-butyl ester. 
This compound was prepared according to the method of Example 37. using 
g (2.64 mmol. 1.0 equiv) N-<tert-bLitoxycarbonyl>-D-alanine and 422 mg (2.64 
1.0 equiv) Obenzylhydroxylamine hydrochloride, to give 592 mg (76%) of a 
wlv solid- 'H NMR (300 MHz, CDCLJ 6 9.02 (br s. 1H), 7.37 (m, 5H), 4.95 (m. 
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1H),4.90 (s, 2H), 4.03 (m, 1H). 1.41 (s. 9H). 1.33 (d, 3H, J=7.0 Hz); MS (CI. NH,) 
m/z295 (M+H*, base). 

EXAMPLE 54 

R-1 -CvclopentYl-3-ethvt-1 H-indazole-B-carhnwiir ae , d m -hyrtrnxvcarbamovl. 
ethvlV-amide 

54 - A - R-2-Amino-N-ben?vln yv. D roDionamide hvdmrhinrirto 
HCI (g) was bubbled into a 0«C solution of 570 mg (1 .94 mmol. 1 .0 equiv) R-<1 - 
benzyloxycarbamoy^thyl^rbamic acid tert-butyl ester in 10 mL anhydrous 1.4- 
dioxane over 1-2 minutes. The reaction mixture was allowed to stir at room 
temperature for 45 min.. then was concentrated on a rotary evaporator and dried at 
high vacuum, room temperature to give 512 mg (>100%) white hygroscopic amorphous 
solid: 'H NMR (300 MHz. DMSCXJJ 6 11.8 (s. 1H). 8.38 (br s. 3H). 7.38 (m. 5H). 
4.82(m, 2H). 3.68 (m. 1H), 1.29 (d. 3H. J=6.9 Hz). 

54 * B - ft-l-Cvclopentvl-3-athv M H-ind a ? Q |g-6-carb Q yvlir M . 

rtoxvcarba mo vl-ethvtVa mide 
This compound was prepared according to the method of Example 37. using 
200 mg (0.774 mmol. LOequiv) 1^dopent^3-emyl-1H-indazole-6-<arboxylic acid and 
180 mg (0.774 mmol. 1.0 equiv) R-2-amino-N-benzyloxy-propionamide hydrochloride 
as starting materials, to give 330 mg (98%) of a dear oil: HRMS calcd for C^H^O, 
♦ H: 435.2396. Found: 435.2414. 

54 °- P-1-CYClppentvl-3-ethvM H-inriaj n le-6-carbnyylir O- 

hvdroxvcarbamovl-BthviVami 
This compound was prepared according to the method of Example 30. using 
295 mg (0.679 mmol. 1.0 equiv) R-l-cy^perttyf^thyl-IHHndazole^rboxync add 
(1 -tenzytoxycart>arnoyhethyt)-amide as starting material and 90 mg Pd(OHyc as 
catalyst to give 201 mg (86%) tan powder mp 102-C (dec); HRMS calcd for 
C w H a ,N 4 Q, ♦ H: 345.1927. Found: 345.1927. 
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EXAMPLE 55 

l-r.yclopentvl-3-ethvt-6-thioohen»2-vl-i H-inda2ole 

A solution of 76 mg (0.598 mmol, 1 .2 equiv) thiophene-2-boronic acid in 0.5 mL 
methanol was added to a room temperature suspension of 146 mg (0.498 mmol, 1.0 
equiv) 6-bromo-1-cyclopentyl-3-ethyl-1H-indazole and 17 mg (0.0149 mmol. 0.03 equiv) 
Pd(PPh,) 4 in 2 mL toluene and 0.5 mL 2M aqueous Na a CO,. The mixture was heated 
to reflux for 4 h, then cooled to room temperature. The reaction mixture was diluted 
with 50 mL ethyl acetate, washed 1 x 10 mL each hLO. brine, and dried over MgS0 4 . 
The crude product was purified on a silica gel column (3% ethylacetate/hexanes. flash) 
to give 81 mg (55%) of a dear oil. which crystallized onstanding: mp 60-64 °C; HRMS 
calcd for C^H^jS + H: 297.1427. Found:297.1484. 



i-f:vclooentvl-3-ethvl-6-Dhe nvM H-md azote 

This compound was prepared according to the method of Example 55. using 
128 mg (0.437 mmol. 1 .0 equiv) 6-bromo-1 -cyctopentyl-3-ethyl-1 H-indazole and 75 mg 
(0.612 mmol. 1.4 equiv) phenyl boronic acid as starting materials, to give 98 mg (77%) 
of white crystals: mp 72-74 -C; Anal, calcd for C^H^N,: C. 82.77; H. 7.64; N. 9.65. 
Found: C.81.95; H. 7.82; N. 9.75. 

EXAMPLE 57 

1 -r.vHon«ntvt-3-ethvM HHndazole-6-carboxvt^ acid f3 5<jichloro-pvridirv4-y[ 
methvt-amide 

5.2 mg (0.130 mrnot. 1.05 equiv) sodium hydride. 60% oil dispersion, were 
added to a room temperature solution of 50 mg (0.124 mmol. 1.0 equiv) 1-cydopentyt- 
3-ethyl-1 H-indazole-6-carboxync add (3,5-d»chloro-pyridin^-yl)-amide in 3 mL 
anhydrous DMF. After 30 min.. 7.7 /iL (0.124 mmol. LOequiv) iodomethane were 
added and the mixture stirred at room temperature for 4 h. The reaction mixture was 
diluted with 50mL Hfi and extraded 2 x 20 mL ethyl acetate. The ethyl acetate 
extracts were combined, washed 2 x 5 mL H,0. 1x 5 mL brine, and dried over NajS0 4 . 
Filtration, concentration of filtrate and drying gave a yellow oil, which was purified on 
a silica gel column (25% ethylacetate/hexanes. flash) to give 27 mg (52%) of a white 
crystalline solid: mp 118-119 «C; HRMS calcd for C^H^OCL. ♦ H: 417.12519. 
Found: 417.12270. 
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EXAMPLF Sfi 

1-CYClopentYl-3^thv>-lH.ind a m^^^ rv |i C aciri gjmethy j amjde 
47 mg (0.246 mmol, 1.1. equiv) of 1-(3Kiimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride were added in one portion to a room temperature 
solufon of 57.8 mg (0.224 mmoles, 1.0 equiv) 1 -cydopentyl-3-ethyM H-indazole-6- 
carboxylic acid, 18 mg (0.224 mmole, 1.0 equiv) dimethylamine hydrochloride, 34 mg 
(0.224 mmol. 1.0 equiv) hydroxybenzotriazole hydrate and 66 f* (0.470 mmol 2 1 
equiv) of triethylamine in 5.0 mL of anhydrous methylene chloride. After stirring the 
reacton mixture for 18 hours under a N a atmosphere, the reaction mixture was diluted 
with 40 mL of ethylacetate. washed with 10 mL of 1N HCI. water, and brine, and dried 
over Na 2 S0 4 . The crude product was purified on a silica gel column (50% EtOAc/50% 
CH 2 Cy to give 55 mg (86%) of clear oil: HRMS calcd for C 17 H 0 N 3 0 + H: 285 1843 
Found: 285.1841. 
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What is claimed is: 

1 . A compound of the formula I 




I 



or a pharmaceutically acceptable salt thereof, wherein: 

R is H, C,-C, alkyl, -(CHj) m (5 to 10 membered heterocydyl) wherein m is 0 to 
2, (0,-C. alkoxy)C,-C, alkyl, C 2 -C, atkenyl, or -<Z 1 ) t (2 a ) e (C,-C w aryl) wherein b and c 
are independently 0 or 1, Z, is C,-C e alkylene or C 2 -C, alkenylene, and Zj is O, S, S0 2 , 
or NR 12 , and wherein said R groups are optionally substituted by 1 to 3 substituents 
independently selected from the group consisting of halo, hydroxy. C,-C 4 alkyl, C 2 -C s 
alkenyl, C,-C, alkoxy. trifluoromethyl, nitro, -COjR 12 , -CCONR^a, -NR 12 R 13 and 
-S0 2 NR l2 R„; 

R 1 is H, C t -C t alkyl. C 2 -Cs alkenyl, or phenyl, wherein said alkyl. alkenyl and 
phenyl R, groups are optionally substituted by 1 to 3 substituents independently 
selected from the group consisting of methyl, ethyl, trifluoromethyl, and halo; 

R 2 is R,„ -CCOjNR^CHR^^CCONR^OCCH^tC.-C^ aryl), 
-C(=NR S2 )NH(CH 2 ),(C,-C t0 aryl), -C(0)NR $ (CHR l2 ) w C(0)NR 12 (CH 2 ) p OR 12 . 
-C^NR^CHR^SfA-C* alkyl), -C(=NOC<0)R 25 )R 28 . -CR 17 R ii CHR 2B NR.S0 2 (CH 2 ) p A, 
-CR 17 R ti CHR a> NR^»(0)(OR 12 )C(OKC l -C 4 alkyl). -CR tT R t ,CHR aB NR t P(0)<C 1 -C 4 alkoxy),. 
-Zj-R,. or -<CR 17 R 1 ,) m NR,(C(0)) q R 18 wherein p is 0 to 2, m is 1 to 6, and q is 1 or 2; 
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or R 2 is 




<Ia) ' <Ib> ' 




(Ih) 
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wherein in said formulas (laH«0. the structures of formulas (If) and <lg) are 
attached to formula I at carbons 5, 6. or 7 of said formulas (10 and (Ig). the dashed line 
in formulas (Ic) and (Id) indicates a single bond or double bond, except R. is absent in 
formulas (Ic) and (Id) where said dashed line indicates a double bond, n is 0 to 2. p is 
5 0 to 6. and m is 0 or 1; 

R a is -C<0)N(CH,)(OCH^ or -(CH 2 ) n OH wherein n is 0 to 4; 

R 4 and Rs are independently selected from the group consisting of H. ethyl. 

-CO,H and -C(0)NHOH; 

r. is H. cyano. hydroxy. C t -C. alkyl. C,-C, alkoxy. -00(0X0,-0. alkyl) or - 

10 OC(O)(C,-C, 0 aryl); 

r 7 « c,-C t0 aryl or 5 to 10 membered heterocyclyl. wherein said R 7 groups are 

optionally substituted by 1 to 3 substrtuents independently selected from halo, 
trifluoromethyl. cyano. nitro. -C0 2 R, 2 . C,-C 4 alkoxy. -OC(0)(C,-C 4 alkyl). -NR, 2 C(0)(C,- 
C 4 alkyl). -0(0)1^. -C(0)NHOH. -0(0)0(0,-04 alkyO. C,-C 4 alkyl. -S(0)„R« wherein 
15 n is 0 to 2. benzoyl. -NR, 2 R„, -OR, 2 . C,^C. alkanoyl. -Y,-(C.-C, 0 aryl). -C(O)O(C.-C, 0 
aryl). -NH(C.-C 10 aryl). -C(O)NH(C.-C, 0 aryl). -C(O)NR tt O(CHA(C,-C 10 aryO wherein n 
is 1 to 3. and SOJHH(C t -C w aryl); 

R, is H. C,-C, alkyl. or -{CHjWC.-C,,, aryl) wherein n is 0 to 4; 
R, is H. -OR„. <CHJJ< or -CH^CH^ wherein m is 0 to 2; 
R 10 is C,-C 4 alkyl, -OR„. -CR 12 R,»OR 12 . -CR, 2 R t3 NR 12 R ia , 
-CR 12 (OR„)CR 12 R„OR, 2 . 2,2-dimethyl-1 ,3-dioxolan-4-yl. -NR„0(O)NR„R„. 
^(CR^^CH, wherein n is 0 to 5. -NR^CH^fryridyl) wherein q is 0 or 1. -P(OXC,- 
C 4 alkoxy),. -NR 12 R 1S , -NR„OR„. -NR tt NR i ,R 11 . -NR^CH^. -COH^R^O)^. 
-OCH a 0(O)NR 1s R^. -0CHR, 2 0C<0)(C,.O 4 alkyl). -OCHR^OXC,^ alkoxy). 
25 -C^CH^R,,. or -NR^CH^, wherein m is 0 to 2; 

R,, is H or A; 

each R« and R„ is independently H or C,-C 4 alkyt; 
R M is methyl or phenyl; 
R^ is H. methyl, ethyl, or -CHjCHjOH; 
30 R,. Is H. methyl, ethyl. -CHjC^NH,, or -Cr^CHjOH; 

ach R, 7 is independently H. hydroxy, cyano, halo. 0,-0, alkyl. C t -C, alkoxy, 
-MR— R— -CfO>OR.,. -C(0)R«, -CH=CR tt R i3 . -C-CR,,, -CHjNR^ -CHjOR^. 
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-C(0)NR tt R„, -CQfJH, or -CH 2 NR 12 C(0)C(0)NR 12 R l3 , provided that when R 17 is 
hydroxy then R„ is H or C,-C 4 alkyl; 

each R„ is independently H, fluoro, cyano, or C,-C 4 alkyl, wherein said methyl 
is optionally substituted by 1 to 3 fluoro substituents; 
5 or R 17 and R M are taken together to form an oxo (=0) moiety; 

R t9 is phenyl, naphthyl, pyrrolyt, furanyl, thienyl, oxazolyl, pyridinyl. pyrimidinyl, 
pyridazinyl, quinolinyt, isoquinolinyl, 5,6,7,8-tetrahydroquinolinyl, or 5,6,7,8- 
tetrahydroisoquinolinyl, wherein said R 18 groups, except said phenyl, are optionally 
substituted by 1 to 3 Rjj substituents, and wherein said phenyl R 19 group is optionally 
10 substituted by 1 to 3 substituents independently selected from R a and R^; 

Rao is -C(0)R„. -0(0)0(0)^,, 0(0)00^)0(0)1*,, or 



15 



25 



21 



R„ is H, OR„. -NHRjj, -NHOH, -NHNH,, -{CH^Y^henyl) or -(CH 2 ) n Y 3 (pyndyf) 
wherein n is 0 to 4; 

20 R„ is H. C,-C, alkyl, -{CHy.Yjfphenyi) or -(CHAY^yridyl) wherein n is 0 to 4; 

each Rj, is independently halo. C,-C, alkyl. 0,0, alkoxy, C 2 -C, alkylenedioxy. 
trifluoromethyl. -NR^. nitro. -C(NR 12 )NR t2 R ts , -C(0)NR 12 R 1 ,C{0)R tt , 0(140*,^ 
-C(NCN)NR 12 R T3 , -C^ChOSR,,, -{CH^CCN) wherein m is 0 to 3. hydroxy, O^R,*. 
-C(0)NR 12 OR 13 , -C(0)NR t2 NR t2 R 13 , -OCCONR^,,. -NR 12 C(0)R 12 . -0(0)0(0)^,^, 
-CO»R«. -SOjNR^. -CCONR^, -NR^OjR,,, or -NR n C(0)HR^; 

each R^ is independently imidazolyl, pyrazolyl, triazotyl, tetrazoiyl oxazolyl. 
isoxazolyl. oxadiazdyl. thiadiazdyt. thiazolyl. oxazolidinyl, thiazofidinyl. or imidazolidinyl. 
wherein each of the foregoing R,, substituents is optionally substituted by 1 to 3 R„ 
substituents; 

30 * -NRtaRta, -NH(C,O 10 aryl). 0,0, alkoxy. or C,-C,o aryloxy; 

R. is H, 0,0, alkyl or -<CH a ) M Y 4 (phenyf) wherein m is 0 to 4 and the phenyl 
moiety of said -<CH a ) BI Y 4 (phenyl) R,, group is optionally substitut d by halo. OR,,. C,- 
C, aOcanoytoxy, C,-C,„ aryloxy, -NR, 2 R 1S , -NH(C,-C W aryl), or -NHC(0)(C,-C 4 alkyl); 
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^ .rw \ MR CfO>CH a wherein p is 1 to 5, nitro. 

each R aT is independently halo. -(CH^NR^iuju , 
« NR R -CO a R„. -OR,, -C(Y t )NR ia Ri». -NR«C(NCN)S(C 1 -C, alky.). 
Tp C^R R ^C(0)NR„R, -NR„C(0)C(0)NR ia R„. -C(=NR 12 >NR ia R 13 . 

' « c^OR irnidazolyl. thiazolyl. oxazolyl. Prolyl, friazolyt. or tefrazolyl; 

-NR«C(0)OR„, »m«az y optionally substituted 

R_is H, fluoro. cyano. or C,-C a alkyl. wherein saiu QR . 

hv 1 to 3substituents independency selected from halo. -C(0)NR„R,, and -C(G OR 
^ option^ substrtuted by 1 or 2 substHuents independently selected 

0 from -NR«R,, nitro. halo. -OR ia , -NHR». *«f>^ 

each R» and R»i * ^den^ aM o C < ^ ^ 
is pyridiiv4-yl optionally substrtuted by 1 or 2 sudsuuj 

„ thieny,r^ y , —» t^t^s^ 
foregoing A groups are optionally substrtuted with 1 to 3 Rj? subsUtu 

KCH^StC^ alkyl) wherein q is 1 or 2; 

W is O. NOH. NNH,. NOCPJCH,. or NNHC(0)CHa, 

Y, is O or S; 
20 Y a is O, NOH or 

Y 3 « a bond or -CH=CH-; 

C<CN)NO.. «CN)C(OPR„ or C<CN)C(0)NR„R„: «* _ 
25 2, h -NR., -(CHO., ^H,C«D)NH, -NHCH^OH 

ujRJCHR-l.- •NR.CCf.XCHRJ.-, -NHCH,-. -Y.-CH,, -SOCH, . -CH^u-. 

-SO.CH.-.-CH^O.-.-ol-n.K j, 0 te 4 ,nd m is 1 to 3. 

-OC(0)NH- or -NHC<0)NH, whemm in ssrt Z. morf»s n « 0 «o 
M a ^ compound ( cUim 1 wh«.in R, I. -Z.-R, wbomm Z. « ^CCTJN^ 

^ v -ch. -OMOV -CH-CH-. or -CCQCC,)-. and R, » on 

-CIOICH,-. -NHC(Y,)-. -Y,-CH,-, -Ol*«r. • 

* HUM '' . . . j .„ „i«a.d from Dherryl. pyndyl. pyrannyl, 
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thienyl, pyrimidinyl, 2,4-dioxopyrimidin-5-yl. isoxazolyl, isothiazolyl, pyridazinyl, and 
1 ,2,4-triazinyl. 

3. The compound of claim 2 wherein R 7 is substituted phenyl, 2,6-dihalo- 
substituted phenyl, or 3,5-dihalo-pyrid-4-yl. 
5 4. The compound of claim 1 wherein R 2 is -Z,-R 7 wherein 2, is 

-C(0)NH(CHj) n - or -NHC(0)(CH a )„- 1 wherein n is 0 or 1, and R 7 is phenyl or pyridyl 
optionally substituted by 1 to 3 substituents independently selected from halo, nitro, 
trifluoromethyl, -C0 2 CH,. methyl, methoxy, and -C(0)NH 2 . 

5. The compound of daim 1 wherein R, is -Z,-R 7 wherein Zj is -C(0)NH- 
1 0 and R 7 is phenyl or pyridyl optionally substituted by 1 to 3 substituents independently 

selected from halo. C,-C 4 alkyl, C,-C 4 alkoxy. cyano. carboxy and -OCfOXC,-^ alkyl). 

6. The compound of daim 1 wherein wherein R 2 is R,, wherein R„ is 
optionally substituted pyrimidinyl or optionally substituted pyridazinyl. 

7. The compound of daim 1 wherein Rj is a substituent of formula (Ih) 
15 wherein R*, is -C^R,,. -0(0)0(0^. or 



20 



.R 



21 




wherein R„ is -OR^ -NHR 22 , or -NHOH. and R^ is H. C,-C, alkyl, benzyl or 
pyridyl methyl. 

8. The compound of daim 1 wherein Rj is phenyl substituted by Rj 4 
25 wherein said R* is oxadiazolyt, thiadiazoryl or tetrazoryl wherein said R* groups are 

optionally substituted by C t -Cj alkyl, or wherein R, is phenyl substituted by 
cyanomethyt, hydroxy or formyt. 

9. The compound of daim 1 wherein Rj is -2,-R 7 wherein Z, is -C(Y,)NH-, 
and R, is phenyl, pyrazinyi. pyrimidinyl. isoxazolyl, or pyridyl, wherein each of said R 7 

30 groups is ptionally substituted by 1 to 3 substituents ind pendentiy seleded from halo, 
meth xycarbonyt, trifluoromethyl, benzoyl, acetyl, dimethyiamino, hydroxy, nitro, methyl, 
cyano, methytsulphonyt, and methylthio. 



r ■ 



WO 98/09961 PCT/IB97/01023 



-73- 



10. The compound of claim 1 wherein R 2 is -C(=NOC(0)R 2S )R 26 wherein R 25 
is amino and R^ is H, C,-C 3 alkyl or -(CH^Jphenyl) wherein m is 1 to 4 and said 
phenyl moiety is optionally substituted by halo, hydroxy, acetoxy, amino or acetamido. 

11. The compound of daim 1 wherein R 2 is -{CR 17 R ie ) m NR 9 (C(O)) q R 10 
5 wherein m is 2, q is 2, each R 17 is independently H, cyano or methyl, each R ia is 

independently H or methyl, R* is H or methyl, and R 10 is amino, hydroxy, methoxy or 
hydroxyamino. 

12. The compound of claim 1 wherein R^ is -<CR 17 R im ) m NR 9 (C(O)) 4| R 10 
wherein m is 2, q is 1, each R 17 is independently H, -C(0)NH 2 , -C-CH, cyano, formyl, 

10 hydroxymethyl, or trifluoromethyl, each R 1f is independently H or cyano, and R 10 is C r 
C 4 alkyl. 

13. The compound of daim 1 wherein Rj is a substituent of formula (Ic). (Id) 
or (le), wherein, in formulas (tc) and (Id), R» is H, hydroxy, C t -C 4 alkyl or C,-C 4 alkoxy. 

14. The compound of claim 1 wherein R 2 is 
15 -C(O)NR f (CHR ia ) m C(0)NR 12 (CH 2 ) p OR 12 or ^(OJNR^CHR^SCC,-^ alkyl), wherein 

Rt» R 12 . rn and p are as defined in daim 1 . 

15. The compound of daim 1 selected from the group consisting of 
1-Cydopentyl-3-ethyH H-indazole-6-carboxync acid (3,5^ichk>iT>^yridirv-4-yl)-amide; 
1 -Cydopentyl-3-ethyM H-indazole-6-carboxyiic acid (2,6-dichloro-phenyl>-amide; 

20 1 -Cy dobutyl-3-ethyM H-indazote-6-carboxytic acid (3,5KjichIoro^yridin-4-yI>-amkJe; 
3-EthyH -isopropyM Hnndarole-6-carboxyfic acid (3,5^ichlorx>^yridin^y(>^mide; 
1 -Cydopropyimethyl-3-ethyt-1 H-indazole-6-carboxyTic acid (3,5^k±iloro^yrkiirH4^1>- 
amide; 

1 -Cydohexyt-3-ethyM H-ffidazole-6-cart>oxy1ic add (3 v 5^ichioro-pyridin-4-yl)- 
25 amide; 

3- EthyM-(4-fluorD-phenyl}-1 H-indazole-6-carboxylic acid (3,5-dichloro-pyridin- 

4- yl)-amide; 

1 -Cydopentyt-3-ethyM H-indazole-6-carboxyfic acid hydroxy carbamoylmethyl-amkie; 
1 -Cydopentyl-3-ethyH H-indazole-6-carboxylic acid (2-methylsuffanyl-ethyl>amide; 
30 1-Cydopentyi-3-ethyM H4ndazote-6-carboxylic acid hydroxycarbamoylmethyl-m thyl 
amide; 

5- 1 -Cydopentyt-3-ethyM H-indazole-6-carboxytic acid (1 -benzyloxycarbamoyl-ethy!>- 
amide; 
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R-1 -Cyclopentyl-3-ethyM H-indazole-6-carboxylic acid (1 -hydroxycarbamoyl-ethyl)- 
amide; 1 -Cyclopentyl-3-ethyl-6-thiophen-2-yl-1 H-indazole; 1 -Cydopentyl-3-ethyl-6- 
phenyM H-indazole; and the pharmaceutical^ acceptable salts of the foregoing 
compounds. 
5 16. A compound of the formula 




XXXX 



or a pharmaceutical^ acceptable salt thereof, wherein: 
R is H, Ci-C, alkyl, -{CH^S to 10 membered heterocyclyl) wherein m is 0 to 
15 2, (0,-Cg aIkoxy)C,-C a alkyl, C 2 -C, alkenyl, or -^^^(Cj-C^ aryl) wherein b and c 
are independently 0 or 1, is C,-C t alkylene or C 2 -C f alkenyiene, and Z, is O, S, S0 2> 
or NR^, and wherein said R groups are optionally substituted by 1 to 3 substituents 
independently selected from the group consisting of halo, hydroxy, C,-C 5 alkyl, C 2 -C s 
alkenyl, C,-C t alkoxy, trifluoromethyl, nitro, -C0 2 R tJf ^(OJNR^R^, -NR^R^ and 
20 -SOjNR^R*; 

R, is H, alkyl, Cj-C* alkenyl, or phenyl, wherein said alkyl, alkenyl and 

phenyl R 1 groups are optionally substituted by 1 to 3 substituents independently 
selected from the group consisting of methyl, ethyl, trifluoromethyl, and halo; 

each R 12 and R„ is independently H or C,-C 4 alkyl; and, 
25 X is -C(0)C1. 

17. A pharmaceutical composition for the inhibition of phosphodiesterase 
(PDE) type IV or the production of tumor necrosis factor (TNF) in a mammal comprising 
a therape utility-effective amount of the compound of daim 1 and a pharmaceutical^ 
acceptable carrier. 

30 18. A method for the inhibition of ph sphodiest rase (PDE) type IV r the 

production of tumor necrosis factor (TNF) in a mammal which comprises administering 
to said mammal a th rapeuticalty-effective amount of the compound f claim 1. 



erwin ^\hir\ 



WO 98/09961 



PCT/IB97/01023 



-75- 

19. A pharmaceutical composition for the prevention or treatm nt of asthma, 
joint inflammation, rheumatoid arthritis, gouty arthritis, rheumatoid spondylitis, 
osteoarthritis, and other arthritic conditions; sepsis, septic shock, endotoxic shock, gram 
negative sepsis, toxic shock syndrome, acute respiratory distress syndrome, cerebal 

5 malaria, chronic pulmonary inflammatory disease, silicosis, pulmonary sarcoidosis, bone 
resorption diseases, reperfusion injury, graft versus host reaction, allograft rejections, 
fever and myalgias due to infection, cachexia secondary to infection or malignancy, 
cachexia secondary to human acquired immune deficiency syndrome (AIDS), AIDS, 
HIV, ARC (AIDS related complex), keloid formation, scar tissue formation, Crohn's 

10 disease, ulcerative colitis, pyre sis, multiple sclerosis, type 1 diabetes mellitus, 
autoimmune diabetes, diabetes insipidus, systemic lupus erythematosis, bronchitis, 
chronic obstructive airway disease, psoriasis, Bechefs disease, anaphylactoid purpura 
nephritis, chronic glomerulonephritis, inflammatory bowel disease, leukemia, allergic 
rhinitis, depression, multi-infarct dementia or dermatitis, in a mammal, comprising a 

15 therapeutically-effective amount of the compound of claim 1 and a pharmaceutical^ 
acceptable carrier. 

20. A method for treating asthma, joint inflammation, rheumatoid arthritis, 
gouty arthritis, rheumatoid spondylitis, osteoarthritis, and other arthritic conditions; 
sepsis, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, 

20 acute respiratory distress syndrome, cerebal malaria, chronic pulmonary inflammatory 
disease, silicosis, pulmonary sarcoidosis, bone resorption diseases, reperfusion injury, 
graft vs. host reaction, allograft rejections, fever and myalgias due to infection, such as 
influenza, cachexia secondary to infection or malignancy, cachexia secondary to human 
acquired immune deficiency syndrome (AIDS), AIDS, HIV, ARC (AIDS related complex), 

25 keloid formation, scar tissue formation, Crohn's disease, ulcerative colitis, pyrosis, 
multiple sclerosis, type 1 diabetes mellitus, diabetes insipidus, autoimmune diabetes, 
systemic lupus erythematosis, bronchitis, chronic obstructive airway disease, psoriasis, 
Bechefs disease, anaphylactoid purpura nephritis, chronic glomerulonephritis, 
inflammatory bowel disease, leukemia, allergic rhinitis, depression, mutti-infarct 

30 dementia r d rmatitis in a mammal which comprises administering to said mammal 
a therapeutically-effective am urrt of the compound f claim 1 . 
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